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ne Se. CO GU. ke, QE ETL AEA) 79 COMB. oc Sc Sic ccc sere ecescsecccesenceseebess 
Development of an extrusion method for the production of wide profile 

extrusions. Volume I. Flat extrusion container. July 60. 184p. 

I oo icnlg' a c's SK POET dia26.0 «6-8 iscdigie Ao 6-gpnidia.0 4 0.0/6 9,6 ag aie.o vo pe n8-4.0:6 saypeed 
Development of an extrusion mcthod for the production of wide profile 

extrusions. Volume II, Photoelastic investigation and stress 

analyses of flat and rectangular extrusion containers. 1960. 164p. 


ea eid oad SUR CEE re hGh aeitha ta MEO ¥ a Av 004 ine baba h SKE Re eEe 
ereees ae wreel, Jan Ol. 17p. (PB 171 O15) SO COMB... onc cccccncccsecccitisecedvesenneneces 
MATERIALS 
Development of ozone resistant polymers with low hysteresis. Sep 60. 

ee ede ee ks wn KM e wed Wb a be Nok bo 888 0 6 Uee CHO PRBS bE F eR ROSS 
Improved vinylic fillers for the reinforcement of GR-S type elastomers. 

Ne cid Cede DENy OH aS'Ca CE SEU SCO eR een cees sEecedineseeaeDese 


Influence of high pressures and high temperatures on transformations 
and coordination in crystalline and vitreous ceramic materials. 
Nov 60. 48p. (PB 171 595) $1.25 
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MATERIALS (con, ) 
Investigation of the fatigue properties of molybdenum under various 

conditions of temperature, coatings and stress concentration. 

Oct 4G. TSF GR GFE G7) SA Tiince ee: ccc ctcnceiecsicnhewies dims eodeks deceeaeaeinebes 754 
Low temperature research on materials. Feb 61. 28p. (OTS SB-451) 

feo) eee 00 a n0 bb om ivle deelc@U) comgdcccee dade ssepnOhense’ 753 
Materials review (No. 8). Sep GO. Sip. (PB 171 612) $2.25........ccccccccccccccccccccccccccces 752 
Nitrogen fluorides and their organic derivatives. A literature review. 

ae GD. Sas, GI Bee Se ECU th 6 0 05.00 ccc ntiscébasccesicescecdestsenesbukna einen 756 
O-ring materials for Naval Ordnance applications. Aug 60. 5lp. 

SET CORP COLUD. oc ic SUSE RRM AEN OU Gon 00s onc00ed6sbeeneeseseseceeeeagnseneadeek ean 753 
Preservative treatment of wood for combat vehicles. Dec 60. 24p. 

SEAT L SOOp TOM ee char Sh wile 6 oc oa4s cba Ciwcncwcnsceewien UME OTEOUET Cas panaae ae 758 
Study leading to the development of high temperature resistant 

otaved. E5GR. EG “CS 171 SRG: SO CORR « cuinie « tt cobs oc gmienwd con qesss dane eee 753 
Thermogravimetric analysis of the pyrolysis characteristics of poly- 

more. june G. 17p. GB 171 66S) SO cmt ico :6-« cca cicwarkiaews ex oslendaeesne ess eee 757 
MATHEMATICS 
Bionics symposium held in Dayton, Ohio, 13-15 September 1960. 

Dec 6. 9p. GB 171 256) FO.GD . .. conven sree owns genau ean.cie bs Gan eenwre ee cen ee 765 
Isopar, a new and improved symbolic optimizing assembly routine 

Sor the IM G50. July GD. 1129. GE IGE S77) Fl.SD 2.0. ccccccccccencesncceqskh ademas duaan 767 
Statistical development in life testing. Apr 59. 359p. 

BB UFR TBO) FS.GB. ncccccvrveciciicccccce ceslad oedeeea dus seelpbhes Cedumnaih Seen Renna 764 
Tables of the incomplete gamma function of integral order. Nov 60. 

9p. GB 171 GB7) Gh. Bec cccccccsvcesenssoessweseuh Geils kee tate bp clone aeee ae 763 
MECHANICS 


An analytical method for the classification of flow areas of supersonic 

wings. Aug G. 1093p. GB 171 SIS) FE BO ae 00 < ctincc cacd dncwouiensusecens sane denne eee 770 
Elastic and plastic stress equations for hollow cylinders and spheres 

subjected to internal and external pressure. Feb 60. 4lp. 

Oe E7E GER) Fh Me ccc ccccccvccccecenece snails clapped scenes dewaneiuse eneendueies meee 768 
Investigation of cone-cylinder bodies in the steady state spin mode 

and magnus force effects on a cone-cylinder body. Aug 60. 76p. 


Be OTE COG) BE. GB ccs cv wceans cetawesncccece ces tbuaehehebeeeesaneéeeqaea pede 770 
Shock spectra and design shock spectra. Nov 59. 18p. 
GB 151 952) SO COMB. oc ccccccnccucicccccccsccectsrudescé ses tuens Ube ae eal 769 
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Application of high strength aluminum castings. Oct 59. 22p. 


Ore EFL. SOG). 7S COMB. 0 kn occas (du 0d vb ceeen cd o Sea dReRe hp h eel ancd thle < dab ck in oie 777 
Brazing for high-temperature service. Feb 61. 32p. ‘(PB 151 108) $1.00............... cee ee eeees 776 
Design information on titanium alloys for aircraft and missiles. 

pan Gh. Sip. GW 1GE 100) BE. We ccc ccvesicuss candeenesbeba celebs 69s knns ene 779 
Desulfurization by calcium inoculation improves properties of cast 

steel. Jan 62. Zip. GR 17) WO) 75 COM «6... vc csdsvee wine Pas see edewss cane 777 
Effect of thermal-mechanical variables on the properties of molybdenum 

elioge. Nov G@. LEAp. Gi TTE Si7) BE. Fe oc oc cck cece ddeeeW dabei 0cudean cadena 775 
Factors influencing the fracture characteristics of high-strength steel. 

POU Gh. Gip. GR IGE BGG Gh. ancncccccccvccndastnebisteusabdccl vis idueenacuneneee 778 
Heat treatment of metals. Feb 61. 19p. (OTS SB-454) 1O cents ........... ccc cece eee ceneceeces eo 
High temperature metallurgy and heat resistant alloys. Feb 61. 36p. 

ae OO-452) 10 COMB: oo ic ckc ccccessccceccetesaadbengancecd bea nnee one dee eaee 777 
Manual for beryllium prospectors. Jan 61. 40p. (PB 151 105) $1.00........... ccc cece cece cece eeee 779 


Preliminary observations on the effectiveness of heat treatment for the 
recovery of properties of irradiated steels. Feb 61. 16p. 
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Review of current data on the tensile properties of metals at very low 
temperatures. Feb61. 79m. GE ISI 107) 92.006... 6. ccnccscvcéescsusueweseee ee eeeaneeneeune 776 
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Statistical summary of mechanical-property data for titanium alloys. 
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Study of embrittlement of high strength steels by the hydrogen isotopes. 

er rr en oChds ted daCecnaveccecsset cudcescvectsctetssheadec dees 778 
Superalloy forgings. Feb 61. 4lp. (PB 161 236) SO cents........... cc cece cece eect cece eee eeeees 776 
MISCE LLANEOUS 
Report of NRL Progress. May 61. (PB 171 318) $1.25. $10.00/year .......... ccc cece cece eeeeees 808 


NUCLEAR PHYSICS AND NUCLEAR CHEMISTRY 





Chemical effects of radiation. Sep GO. G65p. (PB 171 572) $1.75... ccccccccccccccccccccvcccces 784 
Gaseous xenon thermal! neutron detector. Nov 60. 1l6p. (PB 171 616) 

neers ane CRS ORER RL ERGh Aes os Fl bee sks eee ae Ree sees cectasdvcceeeéecwebe 783 
Study of the nature of free radicals in irradiated chemical systems. 

an hd Cn cewnked ae ereeseeseceaceoceesecesensesosecasastenese 781 
PHYSICS 


A compendium of the properties of materials at low temperature 

(Phase 1). Partl, Properties of fluids. Oct 60. 446p. 

ee cet eee tad d ha TERS ERERG LOWE Ad ccc cte dee ssecccebiabesenioceecsecé 801 
A compendium of the properties of materials at low temperature 

(Phase 1). Part Il. Properties of solids. Oct 60. 294p. 

ie Rainn due L UTS pAb PEER sc e0E ces Chic dos cee chedveedqestcds¥astidaods 802 
A compendium of the properties of materials at low temperature 

(Phase 1). Part Ill. Bibliography of references (cross -indexed). 


EE eT Pe eT eT TT TTT TTT TTT TET TTT Tey re eee 802 
Field ion microscopy of iron whiskers. Oct 60. 26p. (PB 171 598) 

Schl it ERAS SEMESA TESS VED CV eS sb b esc caceicccssedsiecsacacddacevicctesioenee 796 
Galvanomagnetic and magnetic properties of thin nickel-iron films. 

re ee er Ter Seg Lada ccdectcscececosecesscodevcdeesececcccesevces 796 


High temperature research (ceramics, gases, lubricants, plastics, 
electrical and electronic equipment, etc.). Feb 6l. 36p. 


i a Te See aaa cama eee bh cee Condcersvesceensésesbeedes 804 
Infrared spectral emissivity of optical materials. Jan 61. 35p. 

LE NPIS PEEL EP EOE S ETE S EPPS TESTTTTTTTETTLTCTETT TTC eT eT 792 
Peltier heat pumps--Application parameters and device possibilities. 

ae ee SES SEER C eM ei dso seid se cdcddevcdeddcsdeccccosecceceececes 802 
Prolonged space-wave fadeouts in trophospheric propagation. Feb 61. 

EEE OP Ee Ter TTT TT TT TTT TTT TTT TTT TTT TTT rr 805 
Quarter ly radio noise data, September, October, November 1960. 

Sin nec shOWs ade daganedsbe de bceccacccebadstecvacsévenaasseate 805 
rn ren, - ROG Gh, ~ SUNN, GE ATR SIO) Soc bcc ccccccccccccccccccccccccccesescosecees 795 
Thermodynamic serial order of the metals at high temperature. July 60. 
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BIBLIOGRAPHY 


Armed Services Technical Information Agency, 
Arlington, Va. 

POWER SUPPLIES. AN ASTIA REPORT BIBLIOG- 
RAPHY. Jan 61, 313p. 862 refs. AD-249 100. 

Order from OTS $5.00 PB 171 689 


This bibliography contains entries from ASTIA'’s AD 
collection (1953 to the present) which represent un- 
classified reports without release limitation. The 
majority of references are related to power supplies 
for space research and technology; entries pertaining 
to such areas as primary batteries for more conven- 
tional application are included. A section on solar 
radiation is also provided. References appear only 
once although many may be related to more than one 
category. Within each category, reports published by 
Department of Defense contractors are listed alpha- 
betically by source, contract, and date; military re- 
ports are arranged alphabetically by source and title. 
(Author ) 


Office of Technical Services, Dept. of Commerce, 

Washington, D. C 
CHINESE MAINLAND SCIENCE AND TECHNOLOGY 
Revised Mar 61, 2lp. 380 refs. OTS Selective 
Bibliography SB-442 
Order from OTS $0.10 OTS SB-442 
Reports and translations are listed which deal with the 
development of science and technology in China and the 


effect of communism on the population engaged in these 


projects. Reports are listed under the following 
categories: Agriculture, Biological, Behavioral and 
Social Sciences, Chemistry, Earth Sciences, Engi- 
neering, Machinery, Materials, Metallurgy, Physics 
and Mathematics, Research Techniques, and 
Bibliography 
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ASTRONOMY 
Astrophysics 


Harvard Coll. Observatory, Cambridge, Mass. 
CLASSIFICATION OF SOLAR PROMINENCES. X. 
1945, by Donald H. Menzel and F . ShirleyJones. 
Scientific rept. no. 7 on Contract AF 19(604)4962. 
Jan 61, 59p. AFCRL-TN-60-805. 
Order from LC mi$3.60, ph$9.30 PB 154 585 
A tabulation and analysis of the behavior classification 
of prominences observed at the High Altitude Observa- 
tory at Climax, Colorado, during the year 1945. 
(Author) (See also PB 148 713) 


Johannes Gutenberg-Universitdt, Mainz (West 

Germany.) 
THEORETICAL INVESTIGATION ON ENERGY 
GAIN BY ABSORPTION OF SOLAR RADIATION IN 
CLOUDS, by Glinther Korb and Fritz Miller. Final 
rept. on Contract DA 91-591-EUC-1299. Nov 60, 
lSp. 16 refs. AD-247 839. 
Order from LC mi$2.40, ph$3.30 PB 153 718 
The transmission, absorption and reflection of solar 
radiation in clouds consisting of water droplets and 
soot particles is investigated. Dividing the diffuse 
radiation field within the cloud into radiation fluxes , 
the equation of radiative transfer, as given by 
Chandrasekhar, was simplified and solved analyti- 
cally. Radiative transfer through clouds consisting 
of water droplets was studied in detail. For this pur- 
pose cloud models of different thicknesses , heights 
and optical properties were analysed. Computations 
for clouds formed by pure soot particles or by mixed 
droplets containing water and soot were started. 
A brief review is given outlining the analysis of the 
problem and describing the first obtained data. 
(Author) 








BEHAVIORAL SCIENCES 


Human Engineering 


Air Force Command and Control Developtnent Div. , 

Bedford, Mass. 
DISPLAY SHARING THROUGH COLOR FILTERING, 
by Donald B. Devoe and James S. Duva. Dec 60, 7p. 
AFCCDD-TN-60-60; AD-249 788. 
Order from LC mi$1.80, ph$1.80 PB 154 303 
A method of display sharing through the projection of 
several different displays onto the same screen and 
selecting the desired display by viewing through an 
appropriately colored filter is described, and several 
applications of the technique are discussed. (Author) 


American Inst. for Research, Pittsburgh, Pa. 
GUIDE TO HUMAN ENGINEERING OF MINIATUR- 
IZED EQUIPMENT, by Edna M. Jones, Richard H. 
Gaylord, and John D. Folley, Jr. Final rept. on 
Contract DA 36-039-sc-75054. 30 June 59, 72p. 

ll refs. AIR-261-59-FR-202; AD-225 306. 
Order from LC mi$4.50, ph$12.30 PB 154 522 


Three interrelated solutions are proposed to a major 
human engineering problem in miniaturization of 
electronic equipment, that of providing adequate man- 
machine linkage where space is extremely limited. 
The solutions proposed are (a) reducing the total 
swept volume or area required for the human to use 
control and display instruments, (b) increasing the 
volume available for man-machine linkages, and (c) 
reducing the number of linkages required. Section 

I presents some fundamental concepts and definitions 
appropriate to the problem. Section II describes a 
procedure for human engineering of miniaturized 
equipment. Section III presents facts related to each 
of the proposed solutions and includes actual 
measured swept areas for different type controls, 
tables of data on size recommendations, and related 
specific design recommendations. (Author) 


Behavioral Sciences Lab., Wright Air Development 

Div., Wright-Patterson AFB, Ohio. 
DISCRIMINATION OF DIFFERENCES IN MASS OF 
WEIGHTLESS OBJECTS, by David W. Rees and Nola K. 


Copeland. Rept. on Human Factors in Advanced Flight. 


Dec 60, 25p. 4 refs. WADD Technical rept. 60-601. 
Order from OTS $0.75 PB 171 601 


Absence of gravity results in the loss of many familiar 
kinesthetic cues of weight and friction necessary to 
man for object discrimination and manipulation. Man's 
ability to discriminate small differences in mass as 
opposed to small differences in weight was studied. 
Four weight series were used, each consisting of a 
standard (1000, 3000, 5000, or 7000 grams) and nine 
comparison stimuli. Judgments for mass differences 
were made with the same weights supported by com- 
pressed air on an air-bearing table. Thus, the fric- 
tionless aspect of a weightless environment was simu- 
lated. Results show that the mean difference limen, 
mean standard deviation, and Weber ratio (4S/S) for 


each standard are much larger for mass than for 
weight. Thus, to be detected under a weightless con- 
dition, mass increments must be at least twice as 
large as the weight increments required for discrimi- 
nation in a normal weight-lifting situation. (Author) 


Behavioral Sciences Lab., Wright Air Development 
Div. , Wright-Patterson AFB, Ohio 


SELF-MANEUVERING FOR THE ORBITAL WORKER, 


by John C. Simons and Melvin S. Gardner. Rept. on 
Human Performance in Advanced Systems. Dec 60, 
28p. 11 refs. WADD Technical rept. 60-748. 

Order from OTS $0.75 PB 171 611 


Various self-propulsion and stabilization systems have 
been flight-tested under weightless conditions. The 
capability of these systems is reviewed. After analyz- 
ing the basic motion and orientation problems of the 
orbital worker, requirements for an optimum propul- 
sion and stabilization system are discussed. (Author) 


Biotechnology Lab., U. of California, Los Angeles. 
ARM PROSTHESIS RESEARCH. OBSERVER PRAC- 
TICE. HUMAN THERMAL STUDIES. HUMAN 
TRACKING, by John Lyman, Giovanni Boni and 
others. Progress rept. on Contracts V1005M- 2075, 
Nonr-233(49), AF 33(616)5402, and N123(60530) 
16361A. 15 June 60, 26p. Engineering Dept. rept. no 
60-50; AD-240 024. 

Order from LC mi$2.70, ph$4.80 PB 149 444 
Contents: 
Fundamental studies to establish body control sites 
for application to externally powered prostheses 
Electromyographic studies 
Surgical nerve replants 
Functional isolation of muscle groups by training 
Evaluation of existing externally powered pros- 
theses 
Physiological measurements of human thermal toler- 
ance 
Construction of a high transient rate environmental 
chamber 
Engineering analysis of biotechnical factors in con- 
trol systems 
Kinetic and kinematic analysis of prosthesis con- 
trol motions 
Sequential analyses of time-separated prostheses 
control functions 

Selected prostheses application studies 

Double pectoral tunnel 

Transmetacarpal amputation 

Phostheses for the severely handicapped 
Sensory-motor control and feedback investigations 

Control engineering state of the art survey 

Methods development and special design investiga- 

tions 

Effectiveness of elimination of displayed information 

with observer practice increase 

Interaction of display redundancy and display conr 
plexity during training 

Determination of a hierarchy of perceptual useful- 
ness of geometrical cues in dial reading tasks 

Development of a rationale for psychomotor tests 

measuring performance decrements in extreme 
environments 

Research on the performance of human operators of 

tracking instruments 
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Physical Research Labs., Boston U., Mass. 
HUMAN ASPECTS OF PHOTOGRAPHIC INTERPRE- 
TATION, by E. J. Robinson. Final rept. for 

| May 57-31 Aug 58 on Contract AF 30(602)1579. 
Aug 58, declassified 1 June 59. 94p. 4 refs. 
RADC-TR-59-27; AD-225 120. 
Order from LC mi$5.40, ph$15.30 PB 150 916 
The effects are considered of the variables of presen- 
tation speed, target complexity, and work load on the 
precision with which the human observer is able to 
detect and recognize the number of rectilinear figures 
appearing in an array containing noncritical, curvi- 
linear figures. The more important findings are: (1) 
the system input variable of complexity of the visual 
display, over which the system has little or no con- 
trol, can be increased to a limit at which the system 
breaks down and fails in the rapid, efficient processing 
of information; (2) to a certain extent, the effects of 
this breakdown can be overcome by increasing the 
exposure or examination time allotted to the inter - 
preter; (3) the efficiency of the system, in terms of 
rate and amount of material processed, can be signif- 
icantly increased by reducing the number or simpli- 
fying the type of discussions the initial interpreter 
must make; and (4) slight increases in allotted exami- 
nation time, combined with reduction in the number or 
types of decisions the initial interpreter must make, 
are by far the most effective in increasing the efficiency 
of the abstracting-processing system, A second study 
is in progress to determine the optimal range of mag- 
nification for detection and recognition of photographic 
detail and to determine the upper limits of magnifica- 
tion beyond which there is no improvement in per- 
formance with respect to detection and recognition. 
(Author) 


Personnel and Training 


Applied Psychological Services , Wayne, Pa. 

THE MEASUREMENT OF MOTIVATION AND ITS 
RELATIONSHIP TO FLEET PROFICIENCY, by 
Arthur |. Siegel and Douglas G. Schultz. Rept. no. 6 
on Contract Nonr-2279(00). June 60, 7lp. 9 refs. 
AD-238 991. 

Order from LC mi$4.50, ph$12.30 PB 148 774 
In order to gain some insight into the relationship be- 
tween a sailor's Naval attitudes and his fleet perform- 
ance, the Sailors's Naval Attitude (SNA) Inventory 
was developed. The Inventory measures the sailor's 
perception of certain job aspects purported to be im- 
portant to industrial employee motivation. Five part 
scores and a total score are obtained through the in- 
ventory's 61 statements. The Inventory was adminis- 
tered to 414 Naval enlisted men distributed over five 
pay grades and four ratings. Within the limits of the 
study, the following conclusions seem tenable: (1) low, 
positive, statistically significant correlations exist 
between total SNA scores and fleet performance as 
measured; (2) in general, an increase in morale is 
found in enlisted personnel as pay grade increases; 
(3) on the average, TRADEVMEN have slightly more 
favorable job attitudes than Aviation Fire Control 
Technicians, Aviation Electronics Technicians , and 
Aviation Electrician's Mates; (4) although there are 
group differences in morale among ratings and pay 


grades, there are even larger individual differences 
within the various groups; (5) based on reliability con 
siderations , it would be advisable to pay principal 


attention to the total SNA Inventory score and to use 


the part scores only for rough group comparisons; 
and (6) the group differences in scores described and 
the interrelationships with other variables studied 
are reasonable and give some support to the con- 
struct validity of the SNA Inventory. (Author) 


Bureau of Naval Personnel, Washington, D. C. 
DEVELOPMENT OF OFFICER CANDIDATE 
BIOGRAPHICAL INFORMATION BLANK. I. VALIDA- 
TION OF SOME EXPERIMENTAL INVENTORIES, by 
John J. La Gaipa. June 60, 26p. 8 refs. Technical 
Bulletin 60-9; AD-248 227. 

Order from LC mi$2.70, ph$4.80 PB 153 746 
An attempt was made to develop a biographical infor - 
mation blank to predict aspects of performance at 
Officer Candidate School and at the subsequent duty 
station of the junior officer. The results reported 
here indicate that the performance of line officers 
assigned to Shore billets could be predicted with a 
combination of two experimental inventories. While 
the performance of line officers in Fleet billets could 
not be predicted with the experimental inventories, it 
was predicted with modest efficiency by OCS Peer 
Ratings. (Author) 


Carnegie Inst. of Tech. Graduate School of 

Industrial Administration, Pittsburgh, Pa. 
RECENT DEVELOPMENTS ON THE JOB SHOP 
SCHEDULING PROBLEM, by Gerald L. Thompson. 
ONR Research Memo. no. 69 on Planning and Control 
of Industrial Operations . Contract [Nonr-760(01)]. 
May 60, Illp. 9 refs. AD-238 153. 
Order from LC mi$2.40, ph$3.30 PB 148 313 
Current efforts on the job shop scheduling problem 
are discussed and compared. The loading rule, the 
simulation, and the heuristic methods are discussed 
briefly. Emphasis is placed on the integral linear 
programming method and the Monte Carlo method. 
In the scheduling problem, there are in commodities 
to be produced and n facilities which perform opera- 
tions on m during their production. The assumption 
is made that the order in which the commodities are 
to be processed by the machines is completely 
Specified. 


Human Resources Research Office, George Wash- 

ington U., Washington, D. C. 
THE DEVELOPMENT OF A LIST OF MINIMAL 
TRAINING GOALS FOR BASIC COMBAT TRAINING, 
by Albert Elkin. [Rept. on Contract DA 49-106-qm- 
1]. Dec 60, 54p. 41 refs. Technical rept. 67; 
AD-248 634. 
Order from LC mi$3.60, ph$9.30 PB 153 865 
The Basic Combat Training Program (ATP) was ana-- 
lyzed in relation to each of 17 supporting Army Sub- 
ject Schedules. Discrepancies between the ATP and 
its referenced subject schedules were noted and 
revisions suggested. On the basis of this analysis, a 
list of minimum training goals was devised for each 
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subject presented in the report. These suggested 
training goals cover the minimum knowledge and 
skills needed by the individual basic combat 
trainee. (Author) 


Psychology 


Air Force Command and Control Development Div. , 

Bedford, Mass. 
EFFECT OF VISUAL NOISE ON THE JUDGMENT 
OF COMPLEX FORMS, by John Coules, James S. 
Duva, and George Ganem. Nov 60, 23p. 16 refs. 
AFCCDD-TR-60-40; AD-249 423. 
Order from LC mi$2. 70, ph$4. 80 PB 154 063 
Judgments of complexity of 20 irregular shapes were 
obtained with varying visual noise and exposure dura- 
tion. The number of sides of the forms account for 
86%, of the rating variance. Form differences signifi- 
cantly affected judged complexity scores. It may not 
be assumed that irregular forms in a given polygon 


category are equivalent in terms of complexity ratings; 


nor can it be said that forms with the same number of 
sides are necessarily equal. Visual noise affects 
complexity ratings of irregular forms. The ratings 
showed that forms differentially interact with noise. 
Exposure duration was not an important factor for 
judged complexity of forms. (Author) 


Air Force Command and Control Development Div. , 
Bedford, Mass. 
TARGET POSITION AS A CODING DIMENSION, by 
Raymond S. Nickerson and James S. Duva. Nov 60, 
24p. 10 refs. AFCCDD-TR-60-41; AD-249 422. 
Order from LC mi$2.70, ph$4. 80 PB 154 064 


An experiment was conducted to determine the number 
of discrete positions of a dot in a square which can be 
discriminated under a variety of conditions. The re- 
sults indicate (1) the number will be at least 64 when 
the viewing time is 10 seconds; (2) within broad limits 
this will be independent of the size of the square and 
the size of the dot relative to the size of the square, 
and (3) when exposure duration is extremely brief the 
number of discriminable positions will be less and will 
vary with size of square. Estimates are given for the 
maximum number of discriminable dot positions for 
various display-size, exposure duration conditions. 
(Author) 


Applied Mathematics and Statistics Labs., Stanford 
U., Calif. 
EXPERIMENTAL ANALYSIS OF A DUOPOLY SITU- 
ATION FROM THE STANDPOINT OF MATHEMATI- 
CAL LEARNING THEORY, by Patrick Suppes and 
J. Merrill Carlsmith. Technical rept. no. 30 on Con- 
tract Nonr-225(17). 17 June 60, 33p. 10 refs; 
AD-246 395. 
Order from LC mi$3. 00, ph$6. 30 PB 149 521 
A new theory of duopoly is proposed which is derived 
from recent work in mathematical learning theory. 
The mechanism given here is formulated in terms of 
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the psychological notions of stimulus, response and 
reinforcement, and the psychological processes of 
stimulus sampling and conditioning. These concepts 
yield a theory of oligopoly that has a flavor consider- 
ably different from that of the theories based on con- 
cepts of maximization and rational behavior. The 
stimulus sampling formulation of mathematical learn- 
ing theory employed is discussed and a simple choice 
situation to which the theory has often been applied is 
considered. The specific duopoly situation which is 
dealt with is described and the stimulus sampling 
theory is applied in detail. The experimental setup is 
discussed, and the results analyzed. (Author) 


Applied Mathematics and Statistics Labs., 

Stanford U., Calif. 
A GENERALIZATION OF STIMULUS SAMPLING 
THEORY, by Richard C. Atkinson. Technical rept. 
no. 29 on Contract Nonr-225(17). 14 June 60, 23p. 
4 refs. AD-238 823. 
Order from LC mi$2.70, ph$4.80 PB 148 756 
A natural generalization of the axioms for stimulus 
sampling theory is introduced. The change leads to 
a set of axioms which is equivalent to the axioms of 
Suppes and Atkinson (Markov Learning Models for 
Multiperson Interactions , Stanford Univ. Press, 
1960). This modification provides a context in which 
experimental variables , such as reward magnitude 
and motivation, can be viewed as determiners of be- 
havior. Three groups of axioms are considered: (1) 
the conditioning of stimuli, (2) the sampling of stim- 
uli, and (3) responses . 





Applied Mathematics and Statistics Labs. , Stanford 
U., Calif. 
PROPERTIES OF THE ONE-ELEMENT MODEL AS 
APPLIED TO PAIRED ASSOCIATE LEARNING, by 
Gordon H. Bower. Technical rept. no. 31 on Contract 
Nonr-225(17). 29 June 60, 35p. 5 refs; AD-240 389. 
Order from LC mi$3. 60, ph$6. 30 PB 149 522 


An attempt was made to do for the one-element learn- 
ing model what the Bush and Sternberg (Studies in 
mathematical learning theory, Stanford University, 
Press 1959) did for the single operator linear model; viz. , 
derive an extensive number of predictions from the axi- 
oms. The learning model discussed is one special case 
of a large class of small element stimulus sampling 
models. For this class of models, it is assumed that 
the stimulus situation for the learning subject may be 
represented by a small number of separate aspects or 
elements and that each element is conditioned to oneor 
another mutually exclusive responses available to the 
subject. The subject is assumed to sample at random 
one of the stimulus elements on each trial and makes 
the response to which that sampled is conditioned. At 
the termination of the trial one or another response is 
reinforced and with probability 6 the sampled element 
becomes conditioned to the reinforced response, if it 
was not already conditioned to that response. One 
general consequence of these small element models is 
that response probability can change only by discrete 
steps, the number of steps determined by the number 
of stimulus elements. The one-element model has 
proved quite adequate in accounting for the data from 
several experiments on paired-associate learning. 
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With the mathematical analysis of the one-element 
model now in reasonably complete from, the ma- 
chinery is available for making detailed comparisons 
of the linear model and the one-element model in their 
predictions of experimental results. (Author) 


Educational Testing Service, Princeton, N. J. 
LEARNING PARAMETERS AND HUMAN ABILITIES, 
by Roger B. Allison, Jr. Doctoral thesis. Technical 
rept. on Mathematical Techniques in Psychology, 
Contracts Nonr-694(00), Nonr-1858(15) and National 
Science Foundation Grant G-642. May 60, 169p. 

59 refs. AD-245 523. 

Order from LC mi$7.80, ph$25.80 PB 150 433 
The interrelationships among learning parameters 
and also the interrelationships between learning 
parameters and measures of human abilities were ex- 
plored. Thirteen learning situations were devised to 
evaluate possible psychological organizations within 

a domain of human learning. The subject's perform- 
ance on each learning task was expressed by a rate 
parameter which described the average rate of learn- 
ing, a curvature parameter which indicated whether 
the learning was faster during the first or second half 
of the situation, and an initial ability parameter. 
Thirty-nine reference measures of aptitude and 


achievement were used to assess potential relation- 
ships between human abilities and learning. Two fac- 
tor analytic techniques were employed to organize 
the interrelationships of the variables into more 
meaningful dimensions based upon common factor 
variances. The first technique was a conventional 
multiple-factor analysis of the intercorrelation ma- 
trix for the 28 learning parameters. The second fac- 
tor analytic technique was Tucker's inter-battery 
method which determined the number of factors in 
common between the learning parameters and the ref- 
erence measures. Two general conclusions were 
drawn from the project: (1) the factorial organization 
of the learning parameters was multidimensional; 

and (2) measures of learning and measures of apti- 
tude and achievement, which have generally been 
treated experimentally as separate entities , have 
factors in common with each other. (Author) 


Louisiana State U., Baton Rouge. 
AN EVALUATION OF THE USE OF OBJECTIVE 
SOCIAL DATA FOR TRAINING PROBLEM-SOLVING 
DISCUSSANTS, by Bernard M. Bass. Technical rept. 


no. 22 on Contract N7onr-35609. June 60, 22p. 5 refs. 


AD-237 439. 

Order from LC mi$2.70, ph$4.80 PB 147 903 
Five subjects discussed nine industrial cases on nine 
succeeding weeks . During the discussions they were 
given immediate public feedback on the extent each 
participant agreed with each other member, how 
much opinions were changed and how much individuals 
accepted the group decision. Five control groups 
operated in the same way except that they received 

no feedback. Groups receiving feedback tended to de- 
crease in initial agreement while control groups in- 
creased from week-to-week. Despite this, feedback 
groups exhibited significantly greater post-discussion 
acceptance of the group decision and coalescence of 
opinion during discussion. These results probably 
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were due to the coercion produced in the feedback 
group of knowing that one's opinions were to be re- 
vealed to all publicly by the feedback procedure. 
Following training, the members of the feedback 
group tended to personally profit more in equivalent 
test discussions than control group members show- 
ing more gain in individual accuracy but not group 
accuracy. When groups composed of four untrained 
and one trained subject were presented two new 
cases to discuss, no significant differences between 
trained and untrained subjects emerged except that 
the relative successful leadership of untrained sub- 
jects was greater. But, this difference depended 
upon the particular problem discussed. (Author) 


Louisiana State U., Baton Rouge. 
SOME ASPECTS OF ATTEMPTED, SUCCESSFUL 
AND EFFECTIVE LEADERSHIP, by Bernard M. Bass. 
Technical rept. no. 21 on Contract N7onr-35609. 
June 60, 10p. 4 refs; AD-237 438. 
Order from LC mi§$1. 80, ph$1. 80 PB 147 902 
Theorems from "Leadership, Psychology, and Organi- 
zational Behavior", (Bass, 1960) provided hypotheses 
for experimental tests. Experimental verification of 
the following is reported: (1) a highly-significant corre- 
lation of . 45 was found between initial accuracy and 
relative successful leadership in 255 brief but more 
effective discussions, while the correlation was only 
. 07 in the 255 less effective discussions: (2) a corre- 
lation of 42 was obtained between esteem and relative 
successful leadership in 25 groups with higher aver- 
age effectiveness on the 10 problems, while the corre- 
lation was . 22 in the 25 less effective groups; and (3) 
those men whose self-esteem outweighed their esteem 
exhibited a mean success as leaders of -. 14, while 
those whose esteem was higher than their self-esteem 
earned a successful leadership score of .18. Signifi- 
cant effects emerged when the differences in attempts 
to lead were controlled. (Author) 


Massachusetts Mental Health Center, Boston. 
SENSORY DEPRIVATION AND PERCEPTUAL LAG, 
by Sanford J. Freedman. Rept. on Biophysics Re- 
search, Contract AF 3X616)5663. Dec 60, Llp. 9 refs 
WADD Technical rept. 60-745. 
Order from OTS $0.50 PB 171 610 
The effects of a 3-hour sensory deprivation session 
upon perceived visual speed were studied with (a) 
homogeneous, diffuse-light visual stimulation; (b) 
blackout; and (c) randomly changing visual stimulation. 
Randomizing the spatio-temporal distribution of visual 
inputs greatly enhances the apparent decrease in visual 
speed which is produced by the two homogeneous con- 
ditions. Regularizing the nature of the visual input 
apparently diminishes this "perceptual lag" effect. 
Synchronization and de-synchronization of discharge in 
the neurovisual system may be the mechanism in- 
volved. Serious distortions in speed perception de- 
velop in one-half hour. The effects are cumulative with 
distributed exposure to sensory deprivation conditions. 
(Author) 








Psychological Lab. , U. of Southern California 

[Los Angeles] 
AN INVESTIGATION OF SYMBOLIC FACTORS OF 
COGNITION AND CONVERGENT PRODUCTION, by 
J. P. Guilford, P. R. Merrifield and others. Rept. 
no. 23 on Studies of Aptitudes of High-Level Person- 
nel, Contract N6onr-238(10). Apr 60, 27p. 14 refs. 
AD- 237 753. 
Order from LC mi$2.70, ph$4.80 PB 148 005 
A factor-analytic study is discussed in which specific 
hypotheses as to new factors were generated entirely 
by the structure of intellect. The investigation was 
limited to 7 factors that pertain to symbolic content, 
2 of which had previously been indicated but needed 
confirmation and 5 of which were thought to be poten- 
tial new factors when the study was initiated. Seven 
reference factors were included in the study to help 
clarify the factorial structure. A battery of 20 new 
experimental tests and 10 marker tests was eim- 
ployed. The correlation matrix was analyzed by 
Thurstone's centroid method, yielding 15 factors, 13 
of which were readily interpretable after orthogonal 
rotations by the Zimmerman method and 2 of which 
were residuals. The 7 reference factors came out as 
expected, in relation to their respective marker 
tests. The 2 symbolic factors —cognition of symbolic 
relations and convergent production of symbolic 
transformations were well confirmed. Four of the 
five predicted new factors were clearly demonstrated 
—cognition of symbolic units , cognition of symbolic 
classes, cognition of symbolic implications , and con- 
vergent production of symbolic systems. The failure 
of the expected factor of convergent production of 
symbolic units to emerge led to new thinking with re- 
gard to abilities concerned with convergent produc- 
tion of units, with new hypotheses more closely in 
line with structure-of-intellect properties. In gen- 
eral, the structure of intellect appears to serve well 
as a source of hypotheses of undiscovered factors 
and as a means of systematic interpretation of the 
abilities that can be located within its categories. 
(Author) 


Psychometric Lab., U. of North Carolina, 

Chapel Hill. 
THE DESIGN OF A FUNGUS-EATER, by Masanao 
Toda (Hokkaido U.). Research memo, no, 7 on 
Contract AF 49(638)729. Jan 61, 10p. AFOSR-256. 
Order from LC mi$1.80, ph$1.80 PB 154 %2 


Examples illustrate the belief that the design of arti- 
ficial robots (such as the fungus-eater) will lead to a 
theory which synthesizes many problem areas 

within psychology. 


Psychometric Lab., U. of North Carolina, Chapel 
Hill. 
THE PREDICTION OF CHOICE UNDER TWO 
MODELS FOR CONTINGENT AND COMPOUND 
PAIRED COMPARISONS, by James J. McKeon, Emir H 
Shuford, and R. Darrell Bock. Rept. on Contract 
AF 49(638)729. Oct 60, 6p. AFOSR TN-60-1308. 
Order from LC mi$1.80, ph$1.80 PB 154 459 
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Radiobiological Lab. , U. of Texas, Austin. 
A SHOCK-AVOIDANCE APPARATUS EMPLOYING AN 
INSTRUMENTAL MANIPULATORY RESPONSE, by 
William H. Melching. Aug 55, 8p. 5 refs. Rept. 
55-25. 
Order from LC mi$1.80, ph$1.80 PB 155 575 
This report released for sale to the public 19 Apr 61. 


A shock-avoidance apparatus employing an instru- 
mental manipulatory response for the behavior testing 
of monkeys is described. Suggestions and recom- 
mendations are made with respect to the design and 
function of this type of apparatus. (Author) 


Small Groups Research Center, Washington U., 

St. Louis, Mo. 
MORALE AND THE COMPETENCE OF THE 
LEADER IN AUTOCRATIC STRUCTURES, by 
Robert L.. Hamblin, Keith Miller, and James A. 
Wiggins. Technical rept. no. 4 on Contract Nonr- 
816(11). June 60, 22p. 15 refs. AD-241 139. 
Order from LC mi$2.70, ph$4.80 PB 149 904 


An experiment is reported which was designed to test 
the hypothesis that in autocratic structures morale 
varies directly with the relative competence of the 
leader with respect to the group's task. The hypothe- 
sis was supported on the basis of two analyses; first 
the average correlations of several measures of mo- 
rale and manipulated and perceived competence were 
.38 and .37 respectively. Secondly, in a factor analy 
sis both manipulated and perceived competence were 
correlated .75 with an underlying dimension of mo- 
rale. it was noted however, that three intervening 
variables confounded and perhaps accounted for 

part of the relationship. Finally, an unanticipated 
third factor indicated what happens when a leader is 
perceived as being perverse. To the extent he is 
successful, he will be disliked; to the extent he will 
be the object of direct aggression. These latter re- 
sults give some support to the Miller-Dollard cathar- 
sis hypothesis. Furthermore, they are somewhat 
consistent with Bales' findings about task and socio- 
emotional leadership. (Author) 


Virginia U., Charlottesville. 
EXPERIMENTS IN VERBAL BEHAVIOR, I. GROUP 
REINFORCEMENT OF INDIVIDUAL RESPONSE, by 
Arthur J. Bachrach, Douglas K. Candland, and Janice 
T. Gibson. Rept. on Contract Nonr-474 (8). Apr 60, 
43p. 14 refs. AD-235 445. 
Order from LC mi$3.30, ph$7.80 PB 147 530 
Attempts were made to control verbal behavior in 
small group situations. Three participants , two of 
whom were actually experimenters , were asked to 
attempt to translate Chinese and American Indian 
ideograms into English. During the discussion the 
experimenters attempted to alter the response rate of 
the subject with different types of reinforcement and 
with different schedules. The findings indicate that 
verbal behavior in a small group situation is subject 
to the same laws of conditioning that have been found 
to hold for single individuals and for subhumans. The 
findings also suggest hypotheses concerning the in- 
fluence of the verbal behavior of different participants 








in a small group situation on the verbal behavior, 
poth in terms of conformity and deviation, of an indi- 
vidual participant. (Author) 


Washington U., St. Louis, Mo. 
AN EXPERIMENTAL STUDY OF COMPETENCE 
AND TIME IN GROUP AS DETERMINERS OF STA- 
TUS AND GROUP EXPECTANCIES, by E. P. Hollander 
Technical rept. on Variables Underlying Group Expect- 
ancies and Leadership, Contract Nonr-816(12). 
June 60, Llp. 5 refs. AD-239 919, 
Order from LC mi$2.40, ph$3.30 PB 149 324 
Descriptions of a person's task competence and dura- 
tion of time in a group were manipulated to study 
effects upon willingness to accept that person in a 
position of authority, the measure of status. One hun- 
dred and fifty-one subjects of both sexes were given a 
brief description of a person they were to imagine as 
a member of a group to which they belonged. Eight 
descriptions were created as experimental treatments 
by pairing either one of the terms "been in group for 
some while” or "new to the group" with just one of 
four degrees of competence described by the terms 
‘extremely capable performer in group's activity, " 
through "capable performer, " to "average performer," 
or “poor performer." Each subject received only one 
treatment among the eight possible combinations of 
terms; a response was then elicited on a seven-point 
scale indicating how willing the subject would be to 
have the described person in a position of authority 
within the groyp. Both variables yielded significance 

in the predicted direction: a descending mean score for 
willingness to accept authority was found to follow the 
descending levels of competence, with the mean for 
"been in group for some while" uniformly higher than 
that for "new to group" at each level. In a second 
phase of the experiment, subjects indicated whether 
their evaluation of the described person would go up 
or down if that person were to display each of eight 
behaviors, one by one. These were contrived to be 
nondirectional in themselves. (Author) 


BIOLOGICAL SCIENCES 


Florida U. Coll. of Agriculture, Gainesville. 
FINAL REPORT, by Warren S. Silver. Rept. on Con- 
tract Nonr-2561(00). 20 June 60, 32p. 16 refs. 
AD-239 476. 
Order from LC mi$3.00, ph$6.30 PB 148 966 
Examination of cells of Nitrobacter by electron mi- 
croscopy has revealed that protuberance of the 
daughter cell from the parent has more the appear- 
ance of budding than binary fission. Ferrocytochrome 
¢ and nitrite react aerobically at acid pH to form a 
ferricytochrome c-NO complex. The effects of pH on 
this reaction and on the inhibition of heterotrophic 
respiration by nitrite are strikingly similar. Oxy- 
hemoglobin reacts with nitrite at acid pH to form a 
hemiglobin-NO complex. Whether nitrate was also a 
product of the reaction was not ascertained. (Author) 
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Pennsylvania U. [Philadelphia] 
PROPERTIES OF BIOLOGICAL MATERIAL, by 
Herman P. Schwan. Annual progress rept. for | Jan 59- 
31 Dec 59 on Contract Nonr-551(05). 6 June 60, 14p. 
8 refs; AD-238 177. 
Order from LC mi$2. 40, ph$3. 30 PB 148 219 
An analysis of the internal electrical properties of 
erythrocytes was conducted. It relates the erythro- 
cytes internal impedance to electrolytes, proteins and 
ion binding properties of hemoglobin. Instrumentation 
was developed for the determination of the dielectric 
properties of frozen blood. The relationship between 
protein hydration and microwave conductance of 
protein solutions was investigated. Thermal do- 
simeters, useful for the determination of highfrequency 
field fluxes, were analyzed. A theoretical study con- 
cerned with the electrical properties of ellipsoids, 
surrounded by confocal shells, was undertaken in re- 
lation with problems concerned with the interpretation 
of the electrical properties of biological cells and 
galvanotaxic effects of high frequency fields on micro- 
organism. (Author) (See also PB 143 850) 


Washington U., St. Louis, Mo. School of Medicine. 
CORTICAL ACTIVITY AND COGNITIVE FUNCTION. 
ING, by Laverne C. Johnson (Navy Medical Neuro- 
psychiatric Research Unit), George A. Ulett and 
others. Oct 60, 15p. 23 refs. AFSAM rept. 60-75. 
Order from LC mi$2.40, ph$3.30 PB 154 593 


This study was designed to investigate the effects of 
photically induced electroencephalographic disruption 
on cognitive functioning. Twenty-eight male subjects 
were selected for study. Fourteen of these had 
shown EEG activation and 14 had failed to activate 
during several previous exposures to intermittent 
photic stimulation in this laboratory. All subjects 
had histories which were negative for head injury, 
seizures, or seizures in other family members. 
Each subject was examined twice. During, and in the 
absence of, photic stimulation his performance was 
evaluated on the following cognitive tasks: memory 
for stories, paired associate learning, digit span, 
serial 7's, and arithmetic problems. The results in- 
dicated that: (1) The degree of EEG disruption in re- 
sponse to photic stimulation, and measured by the 
electroencephalograph, was not related to quality of 
performance on any of the tasks used. (2) Marked to 
extreme disruption of EEG activity during the actual 
learning of each task did not impair recall or mem- 
ory of that material, nor did it interfere with the 
cognitive processes involved in serial 7's or solving 
arithmetic problems. (3) The distracting, and some- 
times unpleasant, flickering light was not associated 
with consistent impairment of performance. Rather, 
marked individual differences in flicker-induced im- 
pairment of cognitive functioning were found. (4) Im- 
pairment in test performance during photic stimula- 
tion was not related to manifest anxiety. (Author) 





Anatomy and Physiology 


Arctic Aeromedical Lab., Ladd AFB, Alaska. 
CARDIOVASCULAR EFFECTS OF REFEEDING 
STRESS FOLLOWING STARVATION. IX. METABO- 
LIC RESPONSES TO REFEEDING IN THE RAT: 
PRELIMINARY STUDIES WITH C14-LABELED GLU- 
COSE, by G. S. Smith and B. Connor Johnson. 

Nov 60, Llp. 1 ref. Technical note AAL-TN-60-20; 
AD-249 801. 

Order from LC mi$2.40, ph$3.30 PB 154 168 
The research project was undertaken to determine 
what, if any, are the principal factors in the diet 
which may induce or aggravate cardio-vascular stress 
during refeeding following starvation. This report de- 
scribes the first phase of experimentation with a 
group of newly-acquired pigs , and summarizes some 
observations of blood pressures in the rat as in- 
fluenced by diet. In addition, this report summarizes 
the completed aspects of a study concerning metabolic 
responses to the stress of excessive glucose influx 
and a supplemental study of the effects of starvation 
and refeeding upon changes of weight and gross com- 
position of heart, kidneys, and livers. (Author) 


North Carolina U. School of Medicine, Chapel Hill. 
THE EFFECTS AND CHARACTERISTICS OF IN- 
CREASED RESPIRATORY DEAD SPACE IN DOGS, by 
Thomas B. Barnett and Richard M. Peters. Rept. on 
Physiology Research, Contract AF 3616)6261. 

Dec 60, 14p. 2 refs. WADD Technical rept. 60-660. 
Order from OTS $0.50 PB 171 607 


Artificial breathing apparatus such as oxygen masks 
involves added external respiratory dead space. In 
dogs with permanent tracheostomies, chronic increase 
in dead space has been maintained with lengths of 
0.75-inch interior diameter vinyl plastic tubing. A 
dead space of 20-30 cc./kg. is not tolerated for more 
than hours. The amount of mixing and air streaming 
within this tubing and in tubing of 0.5-inch interior 
diameter and 1.5-inch interior diameter was deter- 
mined. There was very little mixing in the two smaller 
tubes but, in the large one, the amount of mixing was 
significant. (Author) 


Pennsylvania U., Philadelphia. 
THERMAL AND METABOLIC RESPONSES OF THE 
ALACALUF INDIANS TO MODERATE COLD EXPO- 
SURE, by Harold T. Hammel. Rept. on Research on 
Peripheral and Central Control of Mammalian Tem- 
perature, Contract AF 3X616)6306. Dec 60, 49p. 
3 refs. WADD Technical rept. 60-633. 
Order from OTS $1. 25 PB 171 606 
The oxygen consumption and body temperatures of nine 
adult, male Alacaluf Indians were measured while ex- 
posed to moderate cold for 8 hours. The metabolic 
rate of the average Indian was 60 percent higher than 
the average BMR of the white man at the beginning of 
the night and fell only slightly throughout the night. A 
few bouts of shivering increased the metabolism in 
bursts during the night. When comparing the Alacaluf 
Indians with other ethnic groups exposed to the same 
tests, three patterns appear: (a) the unacclimatized 
white man starts his metabolic rate at a near basal 


level and increases it markedly as his body tempera- 
ture falls, (b) the Central Australian aborigine starts 
with a metabolic rate near basal and slides slowly 
downward as his rectal and skin temperatures fall toa 
little lower values than the white man's, and (c) the 
Alacaluf Indian starts with a very high metabolic rate 
which declines slightly as the rectal temperature falls 
following the pattern of the white man, and the skin 
temperatures of the trunk fall a little more than the 
white man's while the foot temperature falls a little 
less. (Author) 


Physics, Engineering and Chemistry Corp., Boulder, 

Colo. 
A STUDY OF THE EFFECTS OF IONIZED AIR ON 
BEHAVIOR, by W. Dean Chiles (Behavioral Sciences 
Lab. , Wright Air Development Div.) John M. Cleve- 
land, andRichard E. Fox. Rept. on Psychological Re- 
search on Human Performance, Contract 
AF 3X616)5839. Nov 60, 24p. 38 refs. WADD Tech- 
nical rept. 60-598. 
Order from OTS $0.75 PB 171 600 
The effect on human behavior of an atmosphere con- 
taining excesses of unipolar ions was investigated. 
Fifteen subjects were tested on a complex mental task, 
an additional fifteen performed a vigilance task, and 
twenty subjects indicated their attitudes through 
marking an adjective check list while exposed to five 
levels of air ionization. The ion conditions for each 
study were varied from a high excess of positive ions 
through a medium excess of positive ions, low ion 
(neutral), medium negative, and low negative. None of 
the differences found among the ion conditions for 
these tests were statistically significant. (Author) 


Pisa U. (Italy). 
REPORT FOR THE ACADEMIC YEARS 1957-58 
AND 1958-59. Rept. on Contracts AF 61(515)1125 
and AF 61(052)107. 10 Feb 60, 1Op. 50 refs. 
AFOSR-TN-60-498; AD-242 270. 
Order from LC mi$1.80, ph$1.80 PB 150 338 
Brief reports are given on EEG synchronizing struc- 
tures of the lower brain stem; ascending reticular 
system vs. extralemniscal sensory pathways; visual 
habituation and the central control of the sensory in- 
flow; and the problem of adrenergic mediation in the 
ascending reticular system. 


Radiobiological Lab., U. of Texas, Austin. 
CORRELATION OF SKELETAL GROWTH AND 
EPIPHYSEAL OSSIFICATION. WITH AGE IN MON- 
KEYS, by Donald B. Gisler, Stephen G. Wilson, Jr. 
and Gerrit L. Hekhuis. Nov 60, 4p. 4 refs. AFSAM 
rept. 61-11. 

Order from LC mi$1. 80, ph$1. 80 PB 154 594 
A method has been developed for estimating age in the 
rhesus monkey by skeletal radiogtaph. Some thirty- 
five ossification changes have been used as age-esti- 
mating criteria. Females generally meet the matura- 
tion criteria 3 to 5 months earlier than males. Data 
presently available relate to monkeys up to 48 months 
of age; however, the study will be followed until com- 
plete skeletal maturation takes place. (Author) 
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School of Aviation Medicine, [Brooks AFB] Tex. 

A COMPARATIVE STUDY OF THE BEHNKE AND 
THE HARVARD STEP-UP TESTS FOR PHYSICAL 
FITNESS, by Peter V. Karpovich. Aug 53, 15p. Proj. 
no. 148, rept. no. 1; AD-135 602. 
Order from LC mi$2. 40, ph$3. 30 PB 155 486 
This report released for sale to the public 19 Apr 61. 


Portions of this report will not reproduce well. 


Stanford U. School of Medicine, Calif. 
THE INFLUENCE OF MAGNESIUM AND PYROGENS 
ON TEMPERATURE REGULATION, by Victor E. 
Hall, Ronald Grant and William J. Whalen. Rept. on 
The Metabolic Activity of the Central Nervous Sys- 
tem as it Affects the Thermostatic Activity of the 
Body, Contract W33-038-ac-14986. Aug 51, 126p. 

121 refs. AF Technical rept. no. 6682. 
Order from LC mi$6.30, ph$19.80 PB 155 297 
This report released for sale to the public 31 Mar 61. 


Magnesium chloride depresses body temperature by 
increasing heat loss in warm environments and by de- 
creasing heat production in cold environments. This 
action is exerted directly on the temperature regulat- 
ing centers of the anterior hypothalamus. Sodium 
fluoride in low doses raises the body temperature. 
Since magnesium activates and fluoride inhibits the 
enzyme enolase, the reaction catalyzed by this 
enzyme in the cells of the hypothalamic centers ap- 
pears the most likely possibility for a "key metabolic 
reaction" which our hypothesis postulates to be a fac- 
tor in temperature regulation. Pyrogenic substances 
evoke fever, not by a specific "resetting of the body 
thermostat", but by a general disturbance of auto- 
nomic tunctions , including those concerned with tenr 
perature regulation. Elevation of the osmotic pres - 
sure of the plasma raises the level at which body 
temperature is regulated. This mechanism may play 
an important role in the genesis of dehydration fever. 
(Author) 


Biochemistry 


Aviation Medical Acceleration Lab. , Naval Air 
Development Center, Johnsville, Pa. 
THE ISOLATION AND PARTIAL PURIFICATION OF 
A PROTEIN-BOUND ENDOGENOUS SUBSTRATE 
FOR OXIDATIVE PHOSPHORYLATION FROM LIVER 
MITOCHONDRIA, by H. W. Shmukler and B. David 
Polis. Rept. no. 13 on Task MROOS. 15-0002. 7. 
31 Dec 60, 18p. 9 refs. NADC-MA-6026. 
Order from LC mi$2. 40, ph$3. 30 PB 154 468 
Preparations of crude mitochrome under certain con- 
ditions were found to accelerate oxidative phospho- 
rylation in mitochondria. This property was contained 
ina heat stable factor bound to the mitochrome. The 
factor was separated from the protein moiety and 
partially purified. (Author) 


Massachusetts Inst. of Tech., Cambridge. 
SYNTHESIS OF PEPTIDES, by John C. Sheehan. Prog- 
ress rept. on Contract Nonr-1841(15). June 60, 9p; 
AD-237 967. 

Order from LC mi§l. 80 ph$1. 80 PB 148 214 
By the use of N, N'-disopropylcarbodimides or iso- 
butyl-chloro-formate (as cyclizing agents), the cycli- 
zing agents), the cyclization of N-trityl-L-sering (I), 
phthaloyl-L-threonine (II), and phthaloyl-D, L-6-hy- 
droxyvaline was effected readily at room temperature 
to give the 6-lactones (III), (IV) and (V); (CgHs)3 


CNH cH-co-0-CH2 (HD), PAN- GH co-0-cH-H3 
(IV, phN CH-CO-0-C (CH), (V), where ph = 
phthaloyl. Cyclization of I with N-N'-diisopropyl- 
carbodiimide at room temperature. led to III in 15% 
isolated yield; the mol wt of Ill, by the Rast method, 
was 309 (theory = 329), eliminating the symmetrical 
anhydride as a possible structure. Cyclization re- 


actions of I at concentrations varying between 2 and 
0. 5% gave no improvement in yields of IIL Treatment 
of III with benzylamine gave benzylamide in 93% yield. 


Upon treatment of III with L-alanine methyl ester 
hydrochloride in the presence of triethylamine, 
N-trityl-L-seryl-L-alanine methyl ester was obtained 


in 66% yield with no sign of racemization, cyclization 


of II to IV was readily effected in 40% yield by the use 
of isobutyl chloroformate. The IR spectrum of IV was 


oyl group) and at 1820 cm- 


in accordance with the B-lactone structure. Bands at 
1775 cm-! and 1725 cm-! (characteristic of a phthal- 
(assignable to the B-lac- 


tone carbonyl) were evident. The mol wt of IV de- 
termined by isothermal distillation was 245 (theory= 


231). Treatment of IV with dry methanol led to the 


corresponding methyl ester, identical in every re- 


spect (IR, mp, mixed mp and optical rotation) withan 


authentic sample. Attempts were also made (1) to 
form an amide bond by reacting an isonitrile, carbox- 
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ylic acid, and amine and (2) to cyclize etamycin acid 
to etamycin. 


Naval Missile and Astronautics Center, Point Mugu, 
Calif. 
STUDY OF METAL ION BINDING OF MONO- 
NUCLEOTIDES, OLIGONUCLEOTIDES AND POLY- 
NUCLEOTIDES, by W. C. Gillchriest. 1 Dec 60, Llp. 
21 refs. Technical memo. no. NMC-TM-60-63. 
Order from LC mi§2. 40, ph$3. 30 PB153 844 


The nucleosides and nucleotides (mono, di, and tri- 
phosphates) have been studied in the ultraviolet region 
of the electromagnetic spectrum for base-base and 
base-"small ion" interactions such as proton, alkali, 
alkaline earth, and transitional cations. The results of 
the study demonstrate that the alkali and alkaline earth 
elements do not influence the ultraviolet spectrum of the 
nucleosides and nucleotides at any given pH. The 
transitional elements give specific transitional species¢ 
and purine base interactions at specific pH's. The re- 
actions of specific transitional elements which gave 
precipitates with nucleotides were observed with a given 
polynucleotide and found not to precipitate but togive a 
hypochromic effect for the specific cations considered. 





Medical Specialties and Equipment 


School of Aviation Medicine, Brooks AFB, Tex. 
APPLICATION OF MINIATURIZED ELECTRONIC 
DEVICES TO THE STUDY OF TOOTH CONTACT 
IN COMPLETE DENTURES, by Allen A. Brewer and 
Donald C. Hudson. Oct 60, 10p. 3 refs. rept. 61-12. 
Order from LC mi$1. 80, ph$1. 80 PB 154 263 


Previous attempts to study, by electrical current, the 
incidence of tooth contact in chewing were handicapped 
by wires leading from the mouth. A small radiotrans- 
mitter, built into complete dentures to send a signal 
when teeth of opposing arches meet, eliminates this 
problem. Various occlusal schemes and relationships 
are tested over long periods. The signal is recorded 
continuously so that masticating and nonmasticating 
contacts, both waking and sleeping are monitored. 
These are compared relative to time. sequence, du- 
ration, and characteristics. The contact of teeth 
varies with the individual, the type of occlusal surface, 
the articulation, and the type of food. (Author) 


School of Aviation Medicine [Brooks AFB, Tex.] 
AN INVESTIGATION OF PRODUCTS OF HUMAN 
BLOOD FRACTIONATION AND THEIR POSSIBLE 
USE IN DENTISTRY, by David F. Mitchell. 

28 July 45, 6p. 9 refs. Proj. no. 410, rept. no. 6; 
AD-211 267. 

Order from LC mi$1.80, ph$1.80 PB 154 427 
This report released for sale to the public 31 Mar 61. 


Surgical extractions involving impacted lower third 
molars were performed on thirty individuals. Fibrin 
foam and thrombin were placed in the resulting 


wounds , and immediate closure was effected. These ' 


materials were also employed following sixteen mis - 
cellaneous extractions. The use of fibrin foam and 
thrombin in this series was not in any way injurious 
to the patient. The hemostatic effect is remarkable 
and is particularly useful in those individuals prone 
to excessive hemorrhage. True evaluation of post- 
operative swelling and pain is impossible in this 
series, but these factors do not appear to be reduced. 
Thus , the value of such a procedure following opera- 
tions of considerable trauma may be limited. Five of 
the thirty cases were treated for "dry socket" or 
alveoalgia. The incidence of such occurrences did 
not appear to be influenced by the use of these prod- 
ucts in this short series. There was apparently no 
contraindication to the use of penicillin and various 
sulfonamides in conjunction with the foam and throm- 
bin, but the value of these drugs in this series was 
questionable. (Author) 


Pathology 


Birmingham U. (Gt. Brit. ) 
PROTEIN ABSORPTION IN SPRUE, by J. M. French. 
Annual technical status rept. A. 1/1960, 15 Nov 59- 
14 Nov 60, on Contract DA 91-591-EUC-1322. [1960] 
6p. 3 refs; AD-248 232. 

Order from LC mi$1. 80, ph$1. 80 


PB 153 714 


Contents: 

General bechgpound of 1SN protein absorption studies 

Studies with SN labelled protein with adult coeliac 
patients 

Studies with patients with pancreatic dysfunction 


Boston U. School of Medicine, Mass. 
COOLING AND REWARMING UNDER PROTECTION 
OF ANTIARRHYTHMIC AGENTS, by Evangelos T. 
Angelakos and Albert H. Hegnauer. Rept. on Physi- 
ology of Flight, Contract AF 33(616)6767, continuation 
of Contract AF 33(616)3805. Oct 60, 12p. 12 refs. 
WADD Technical rept. 60-617. 
Order from OTS $0. 50 PB 171 602 
Certain antiarrhythmic compounds previously effective 
in preventing ventricular fibrillation (VF) during pro- 
gressive hypothermia were tested for overall protection 
during cooling and subsequent rewarming. Cardiac 
failure occurring during rewarming was completely 
prevented by previous rapid digitalization. Sympatho- 
mimetic amines were also effective in this respect. 
The phenothiazines, chlorpromazine and mepazine, and 
the new antiarrhythmic, amotriphene, were tested for 
their activity against hypothermic VF. Only chlor- 
promazine exhibited a significant effect, but this was 
not superior to that of quinidine. (Author) 


Royal Hospital for Sick Children, Edinburgh (Scot. ) 
STUDIES IN THE POST TRAUMATIC PATIENT. 
SODIUM BALANCE STUDIES NITROGEN UTILISA- 
TION FAT ABSORPTION ASCORBIC ACID REQUIRE- 
MENT, by Anne B. Sutherland, Christine G. Colver 
and others. Annual technical status rept. for 
1 Nov 59-31 Oct 60 on Contract DA 91-591-EUC-1313. 
1 Nov 60, 45p. 


Order from LC mi$3.30, ph$7.80 PB 153 720 


School of Aviation Medicine, Brooks AFB, Tex. 
SOME THEORETIC ASPECTS OF THE USE OF 
INERT GASES IN SEALED CABIN ENVIRONMENTS, 
by Emanuel Roth. Nov 59, 19p. 40 refs. Rept. 59-152 
AD- 239 975. 

Order from LC mi$2.40, ph$3. 30 PB 155 574 
This report released for sale to the public 19 Apr 61 


The physical analysis of decompression bubbles within 
the body was reviewed in an attempt to provide a 
working mode] for selection of several inert gas com- 
binations in sealed cabins. The maximum bubble size 
and symptom frequency after decompression appear to 
be proportional to a gas factor (solubility in oil x dif- 
fusion coefficient in oil / solubility in water). The 
inert gases — helium, neon, argon, krypton, xenon, 
and nitrogen — were compared with this relationship in 
mind. Helium appears to be 4 times and neon 1.4 
times more effective than nitrogen in minimizing 
symptoms after decompression. Review of the litera- 
ture on diving and experimental studies with inert 
gases corroborated the advantages of helium and neon 
over the others. The side effects of these gases and 
logistic considerations were discussed and over-all 
factors governing the use of inert gases in operational 
sealed cabins were outlined. (Author) 
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Texas U. Medical Branch, Galveston. 
FINAL REPORT, by C. M. Pomerat. Rept. for 
1947-1960 on Contracts N6onr-266, T. O. 5 and 
Nonr-1598(01). 15 June 60, 12p. 34 refs. AD-239 361. 
Order from LC mi$2.40, ph$3.30 PB 148 415 


Brief summaries are given of research in antiorgan 
sera, cellular responses to microbial agents, cellu- 
lar responses to chemical injury, cytopathology of air 
pollution and radiation, and basic cell physiology and 
pathology . 


Pharmacology and Toxicology 


Army Chemical Research and Development Labs. , 
Army Chemical Center, Md. 
ACUTE TOXICITY OF A MIXED AMINE FUEL, by 
Maurice H. Weeks, Sidney Rothberg, and Theodore 
O. Downing. Oct 60, 15p. 11 refs. CRDLR 3033. 
Order from LC mi$2.40, ph$3.30 PB 153 845 


Range-finding toxicity tests of MAF-1 indicate that 

its vapor is similar in toxicity to 1 ,1-dimethyldydra- 
zine (JDMH). MAF-1 produced effects similar to 
UDMH in exposed animals and produced death at 

about the same concentration levels. MAF-1 is con- 
sidered to be slightly less hazardous than UDMH be- 
cause of its lower volatility. Cutaneous application 
of MAF-1 showed that large amounts would be re- 
quired to cause death. However, very low doses 
caused irritation of exposed skin areas. Futhermore, 
MAF -1 caused severe eye damage and permanent cor 
neal opacity. The precautions and safety practices 
now in use for handling UDMH should be supplemented 
by additional measures to prevent any skin or eye ex- 
posures to MAF-1. (Author) 


Army Chemical Research and Development Labs. , 

Army Chemical Center, Md. 
CHRONIC TOXICITY STUDIES ON 2-PAM AND 
EA 1814 IN DOGS AND RABBITS, by James W. Cook, 
Joseph L. Colbourn and others. Sep 60. 19p. 18 refs. 
Technical rept. CRDLR 3026. 
Order from LC mi$2.40, ph$3.30 PB 153 841 
Chronic toxicity studies on 2-PAM and on EA 1814 have 
been made on dogs and rabbits. These oximes were 
administered intravenously, 5 times a week, over a 
period of 6 to 8 weeks. No toxic signs or hematolog- 
ical changes were observed in the animals, and no 
lesions were found after gross and microscopic 
pathologic examination. Three hours after injection of 
2-PAM (30 mg/kg) and EA 1814 (10 mg/kg) the 


oximes were no longer present in blood plasma of dogs. 


Skeletal muscle analyses for these oximes were 
negative 20 hours after the last injection. (Author) 


Army Chemical Research and Development Labs. , 
Army Chemical Center, Md. 
ESTIMATED SPEED OF ACTION OF GB VAPOR 
FOR DEATH AND VARIOUS DEGREES OF INCA- 
PACITATION IN MAN, by Paul Cresthull, Milton K. 
Christensen, and Fred W. Oberst. Jan 61, 47p. 
45 refs. CRDLR 3050; AD-249 116. 


Order from LC mi$3.30, ph$7.80 PB 154 438 
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Human estimates for the speed of action of GB 
(isopropyl methylphos phonofluoridate) vapor have been 
derived, based on experiments in six animal species 
over a range of responses from 1% to 99% of the popu- 
lation. Families of curves €Stimating the speed of 
action of GB vapor at various Ct exposures for death 
and various degrees of incapacitation in man, ex- 
posed for 30 seconds, 2 minutes, and 10 minutes are 
presented. Using these curves, one may read the 
cumulative per cent effect at any time of occurrence 
for any particular Ct exposure. The total expected 
response at any Ct may also be read from these 
curves. (Author) 


Army Chemical Research and Development Labs. , 
Army Chemical Center, Md. 
RESEARCH STAFF CONFERENCE, HEALTH 
HAZARDS OF MILITARY CHEMICALS, ed. by Keith H. 
Jacobson. Oct 60, 26p. 11 refs. CRDL Special pub. 
2-34; AD-246 155. 
Order from LC mi$2.70, ph$4. 80 PB 153 843 
This report realeased for sale to the public 4 Apr 61. 


The discussion at a research staff conference on Health 
Hazards of Military Chemicals held on 17 June 1960 is 
reviewed. Investigations reviewed were: cardiotoxicity 
of boron hydrides, oxygen toxicity, toxicopathology of 
pyrotechnic fumes, skin sensitization by military 
chemicals, and hygienic standards on brief exposure to 
propellant vapors. Some of the individual discussions 
represented progress reports on studies not yet 
completed. (Author) (See also PB 146 460) 


Washington U. [St. Louis, Mo. ] School of Medicine. 
THE EFFECT OF METHAMINODIAZEPOXIDE ON 
ACTIVITY, FOOD AND WATER CONSUMPTION, 
BODY WEIGHT, HEART RATE AND RESPONSE TO 
STIMULATION, by John A. Stern, David G. McDonald, 
and William W. Hahn. Technical rept. on Contract 
Nonr-816(06). June 60, 14p. 3 refs. AD-240 721. 
Order from LC mi$2.40, ph$3.30 PB 149 336 


Investigations were conducted on the acute and chronic 
effects of methaminodiazepoxide. Results indicated 
that the drug produced following effects: (1) resting 
heart rate in drug animals was higher than in controls 
after acute injections, but was generally lowered by a 
series of chronic injections; (2) heart rate and stabi- 
limeter responses to bell stimulation tended to be de- 
creased by acute and chronic injections; (3) open field 
and activity wheel measures of activity level were 
both lowered by acute and chronic injections; and (4) 
water intake was increased in bothconditions, whereas 
body weight was increased by acute and decreased by 


chronic injections. No effect on food intake was noted. 
(Author) 


Radiobiology 


Armour Research Foundation, Chicago, II]. 
EFFECT OF CHRONIC WHOLE-BODY RADIATION 
ON BLOOD ENZYMES, by Ervin J. Hawrylewicz. 
Rept. for 1 July 59-30 June 60 on Health Hazards of 
Materials and Radiation, Contract AF 3X616)6491. 
Nov 60, 44p. 17 refs. WADD Technical rept. 60-662. 
Order from OTS $1. 25 PB 171 608 





The objective of this program was to determine the 
effect of radiation exposure on the activity of plasma 
enzymes and coenzymes. Young, adult, male, 
Sprague-Dawley rats were exposed to four levels of 
cobalt-60 gamma radiation rahging from 0.3 to 300 
r/week for 26 weeks. During this time the rats were 
bled by heart puncture six times and their blood ana- 
lyzed for enzyme activities. The mean activity of 
each enzyme from at least five rats at each level was 
statistically compared to the mean activity of a simi- 
larly treated, nonirradiated control group and the 
change noted. Over the 26-week exposure the serum 
activities of coenzyme A, aldolase, glucose-6-phos- 
phate dehydrogenase decreased and those of glutamic 
oxalacetic transaminase and diphosphopyridine 
nucleotide from rats radiated with 30 and 300 r/week 
increased. Changes in the remaining enzymes and 
coenzymes measured, namely, catalase, lactic acid 
dehydrogenase, carbonic anhydrase, cocarboxylase, 
and flavin adenine dinucleotide, did not follow statis- 
tically significant trends. Red and white blood cell 
counts and hemoglobin determinations at the specified 
periods throughout the 26 weeks showed typical radia- 
tion response. (Author) 


Chesapeake Bay Inst. , Johns Hopkins U. [Annapolis] 

Md. 
SOME RESULTS OF STUDIES ON THE UPTAKE 
OF RADIOACTIVE WASTE MATERIALS BY MA- 
RINE AND ESTUARINE PHYTOPLANKTON ORGAN- 
ISMS USING CONTINUOUS CULTURE TECHNIQUES, 
by W. R. Taylor. Rept. on Contracts AT (30-1)1477 
and Nonr-248(54). June 60, 76p. 21 refs. Technical 
rept. no. 21; Reference 60-3; AD-243 974. 
Order from LC mi$4.50, ph$12.30 PB 150 654 
The advantages of the use of continuous culturing tecin 
niques for the study of the uptake of radioactive ma- 
terials by phytoplankton organisms were discussed. 
The chemostat, a system in which the cell population 
as well as the chemical environment can be main- 
tained constant, appears to be ideally suited for this 
purpose. A brief summary of the theory of the opera- 
tion of the chemostat was presented. (Author) 


Naval Medical Research Inst., Bethesda, Md. 

THE USE OF SMALL LABORATORY ANIMALS IN 
MEDICAL RADIATION BIOLOGY. PART I. APPLI- 
CATION OF A 200 K.V.P. X-RAY THERAPY UNIT 
TO LETHAL DOSE STUDIES, by Friedrich Ellinger, 
Jasper E. Morgan, and Francis W. Chambers, Jr. 
Vol. 10, p. 145-180. 30 Apr 52, 34p. S refs. Re- 
search rept. on Project NM 006 012.04. 43. 
Order from LC mi$3.00, ph$6. 30 PB 155 374 
This report released for sale to the public 10 Apr 61. 


A critical study of irradiation techniques and appara- 

tus has been undertaken, with particular reference to 
the effective application of conventional X-ray therapy 
equipment. Major emphasis has been assigned to de- 

tails of accurate physical dosimetry, with the goal of 

consistently reproducible inter-laboratory comparison 
of experimental data. By automatic regulation of input 
line voltage fluctuations to less than 1.0%, plus maxi- 
mum Care in manual control] and timing, individual 


calibration readings are reproduced by the same 
Victoreen chamber to the order of + 0.5%. Approxi- 
mately uniform simultaneous exposures are obtained 
in animal containers designed for twelve mice, and 
for two guinea pigs. The radiation quality is variable 
from H. V. L. of 2.3mm. Alto 1.8mm. Cu. The 
incident backscatter becomes constant in each case 

after approximately a 10 cm. thickness of Masonite, 

while the harder radiations approach an H. V. L. near 

0.25 mm. Cu after traversing large thicknesses of 
Masonite. (Author) 


| 


Naval Medical Research Inst., Bethesda, Md. 
THE USE OF SMALL LABORATORY ANIMALS IN 
MEDICAL RADIATION BIOLOGY. PART II. CORRE- 
LATION OF PHYSICAL FACTORS WITH THE BIO- 
LOGICAL EFFECT PRODUCED IN TOTAL BODY 
IRRADIATION, by Friedrich Ellinger, Jasper E. 
Morgan, and Francis W. Chambers, Jr. Vol. 10, 
p. 181-206. 15 May 52, 24p. 6 refs. Research rept. 
on Project NM 006 012. 04. 44. 
Order from LC mi$2.70, ph$4. 80 PB 155 375 
This report released for sale to the public 10 Apr 61. 


Studies have been performed on the effects of two 
types of X-rays (200, 140 K.V.P.) on male albino 
Swiss mice of the Institute strain. Physical data pre- 
sented in the first part of this work were the guiding 
principles for the various exposures. By applying a 
quarantine period of at least 14 days prior to the use 
of animals in these experiments, meticulous after - 
care of irradiated animals, precise recording of all 
pertinent data, and rigid control of exposure condi- 
tions, it became possible to accomplish a high degree 
of accuracy of biological data. As indicated in the 
paper, at the LDsg level, even dose differences of 
+2.5 per cent could be distinguished biologically 
under special conditions. Good agreement between 
physical data and biological effects has been demon- 
strated by means of a study of the influence of back- 
scatter on mortality rate and in the comparison of 
two types of irradiation. Preliminary results are 
presented indicating that the exit dose appears as a 
suitable parameter for evaluation of the relative 
lethality of two different types of X-rays in one 
animal species. (Author) 


Public Health Service, Washington, D. C. 
RADIOLOGICAL HEALTH HANDBOOK. Rev. ed. 
Sep 60, 474p. 54 refs. 
Order from OTS $3. 75 PB 121 784-R 


Contents: 

Glossary 

Physical, chemical, and mathematical data 
Radioisotope, decay, and radioassay data 
Radiation protection data 

Table of isotopes 

References and index 


Public Health Service, Washington, D. C. 
RADIOLOGICAL HEALTH DATA. VOLUME 2, 
NO. 2. Monthly rept. Feb 61, 54p. 8 refs. ; 
Order from OTS $1.00, $9.00 yr. PB 161 371-11 








Contents: 

Section I. - Air 
Public Health Service radiation surveillance network 
Naval Research Laboratory radioactivity measure- 

ments 

Section II. - Food, other than milk 

The annual and geographical influences on the 
strontium-90 intake in Japanese diet 

Section III. - Milk 
Public Health Service milk monitoring program 

Section IV. - Water 
Public Health Service national water quality network 

Section V. - Other data 
External gamma activity (September 1960) 
Radioactive contamination of jet aircraft 
Off-site animal investigation project 

Human bone sampling program of the canadian radio- 
active fallout study program 

Long term training activities of the Division of 
Radiological Health 

Environmental levels of radioactivity at Atomic En- 
ergy Commission installations 

(See also PB 161 371-10) 


Public Health Service, Washington, D. C. 
RADIOLOGICAL HEALTH DATA. VOLUME 2, 

NO. 3. Monthly rept. Mar 61, 58p. 2 refs. 

Order from OTS $1.00, $2.50 yr. PB 161 371-12 


Contents: 
Section I. - Air 
Public Health Service radiation surveillance network 
Radioactivity measurements in air 
Section II. - Food, other than milk 
High consumption of foods 
Section III. - Milk 
Public Health Service milk monitoring program 
Radioactivity in milk (July-August 1960) 
Section IV. - Water 
Public Health Service national water quality network 
Section V. - Other data 
External gamma activity (October 1960) 
Soil data 
Environmental levels of radioactivity at Atomic 
Energy Commission installations 
Factors contributing to the occurrence of radio- 
nuclide levels market milk 
Michigan survey of medica] radiation exposure 
during pregnancy 
Natural lead-210 content of man 
Radiation intelligence network 
Radiation survey report 
(See also PB 161 371-11) 


Radiobiological Lab. , U. of Texas, Austin. 
INACTIVATION OF AQUEOUS SOLUTIONS OF 
LACTIC ACID DEHYDROGENASE BY IONIZING 
RADIATION, by Clyde M. Williams (School of Aviation 
Medicine) and George M. Krise. Apr 58, 9 refs. 
AFSAM rept. 58-76. 

Order from LC mi$1.80, ph$1.80 PB 155 576 


This report released for sale to the public 19 Apr 61 
The activity of rabbit muscle lactic acid dehydro- 


genase was reduced by Co°%Y gamma rays - the in- 
activation was found to be an exponential function of 


the radiation dose. At 2 x 1078 molarity the G value 
was on the order of 0.02. With increasing concentra- 
tion the G value increased continuously to about 0. 2 in 
the range of 1 x 1075 to 8 x 10°°. No effect on the G 
value was obtained either by oxygenating or deoxy- 
genating the solution before irradiation. (Author) 


School of Aviation Medicine, Brooks AFB, Tex. 
PROMPT EFFECTS OF HIGH-LEVEL IRRADIATION 
ON ANIMAL METABOLISM, by James P. Ellis, Jr., 
Robert T. Clark, Jr. and others. Jan 60, 10p. 12 refs. 
AFSAM rept. 60-17; AD-233 167. 
Order from LC mi$1. 80, ph$1. 80 PB 154 592 
Blood acid-base related components and free amino 
acids in plasma, spinal fluid, and five tissues were 
measured in rhesus monkeys given whole-body irra- 
diation doses of 500, 2,500, 5, 000, 10,000, 20, 000, 
and 30,000 r. All samples were collected within 4 hr 
following the exposure. A trend of a more acid blood 
pH was found in animals receiving 5, 000 to 20, 000 r, 
and this became more apparent in the 30, 000 r group. 
A rise in blood lactic acid seemed to parallel the 
change in blood pH. A consistent change was not found 
in blood pyruvate. A correlation of the more acid 
blood pH and the rise in blood lactate with reductions 
in the arterial CO2 tension and plasma CO9 content 
indicated that a metabolic acidosis was greater than a 
respiratory alkalosis resulting from increased pul- 
monary ventilation. A reduction in plasma glucose 
and an increase in plasma uric acid occurred in the 
irradiated animals. A definite relationship was found 
to exist between these altered levels, the postirradia- 
tion interval, and the total dose given. A twofold in- 
crease in the free amino acid content of plasma was 
found in animals receiving 5,000 r. Of the 7 amino 
acids detected in spinal fluid, an elevated glutamine 
level appeared to be the only consistent change and 
was primarily responsible for the net increase found 
in the total amino acid fraction. (Author) 


CHEMISTRY 


Minnesota U. School of Chemistry, Minneapolis . 
FINAL REPORT, by William N. Lipscomb. Final 
rept. on Contract Nonr-710(23); continued on Contract 
Nonr- 1866(42), [1960] 3p. 12 Refs. AD-233 781. 
Order from LC mi$1.80, ph$1.80 PB 153 784 


A summary of work on molecular structure of boron 
compounds. 


Rochester U., N. Y. 
THE INTERNATIONAL INSTITUTE ON QUANTUM 
CHEMISTRY, by Albert Gold. Rept. no. 7 on Con- 
tract AF 49(638)432. Sep 60, L5p. 51 refs. AFOSR- 
TN-60-1392; AD-248 801. 


Order from LC mi$2.40, ph$3.30 PB 153 903 
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Analytical Chemistry 


Naval Ordnance Test Station, China Lake, Calif. 
RAPID DETERMINATION OF ACETONE IN 
PENTAERYTHRITOL TRINITRATE BY GAS CHRO- 
MATOGRAPHY, by Everett M. Bens and Donald H. 
Stewart. 24 Nov 59, l6p. 7 refs. NOTS TP 2371; 
NAVORD rept. 7014; AD-231 855. 
Order from LC mi$2.40, ph$3.30 PB 154 210 
A rapid gas chromatographic method has been de- 
veloped for the quantitative determination of acetone 
in pentaerthritol trinitrate in which errors due to 
water and other components in the sample are elimi- 
nated. Accurate aliquots of the viscous pentaerythri- 
tol trinitrate can be taken after dilution with absolute 
ethanol. Since the nonvolatile pentaerythritol trini- 
trate is retained within the injection system, suitable 
corrections for the solubility of acetone with increas - 
ing amounts of pentaerythritol trinitrate retained in 
the instrument are made. Although this requires fre- 
quent standardization between determinations and 
periodic cleaning of the injection system, the method 
requires only ten minutes per sample in a series of 
determinations. Samples of pentaerythritol trinitrate 
containing up to 2% acetone have been determined with 
a standard deviation of + 0.05%. (Author) 


Pennsalt Chemicals Corp., Wyndmoor, Pa. 
IMPROVED METHODS OF USING THE CHEVENARD 
THERMOBALANCE TO DETERMINE THERMAL 
STABILITIES, by J. R. Soulen and I. Mockrin. Tech- 
nical rept. no. 12 on Contract Nonr-2687(00). 

4 Feb 60, 20p. 8 refs. AD-232 942. 
Order from LC mi$2.40, ph$3. 30 PB 153 163 
Several problems in evaluation of thermal] stability of 
materials using the Chevenard thermobalance are dis- 
cussed. These are: Maintaining an inert atmosphere, 
prevention of condensation on the crucible support 
which results in false weighing, determination of the 
true decomposition temperature and measurement of 
true sample temperature. Solutions to these are pre- 
sented. (Author) 


School of Aviation Medicine, Brooks AFB, Tex. 
MODIFICATION OF THE TRIHYDROXYINDOLE 
METHOD FOR THE ESTIMATION OF EPINEPHRINE 
AND NOREPINEPHRINE IN URINE, by Ralph P. 
Feller, Aug 60, 8p. 13 refs. Rept. 60-71. 
Order from LC mi$1.80, ph$1.80 PB 154 264 
A procedure developed from existing technics for the 
estimation of epinephrine and norepinephrine in urine 
has been described. The precision of the method, 
based on the average difference between twenty-eight 
sets of duplicate determinations , indicated a coeffi- 
cient of variation of 8.0 percent (S.D., .058) for epi- 
nephrine and a coefficient of variation of 9.1 percent 
(S.D., .148) for norepinephrine. Essentially, quanti- 
tative recoveries resulted from the addition of a mix- 
ture of known amounts of epinephrine and norepineph- 
rine to urine. In a series of 45 normal subjects, a 
mean of 1.5(S.D., .82; range, 0.1 to 3.7) and 0.6 
(S.D., .28; range 0.2 to 1.4) gamma per hour was 
found for norepinephrine and epinephrine, 
respectively. (Author) 


Organic Chemistry 


British Cotton Industry Research Association. 
POLYMERS RELATED TO CELLULOSE. Final tech- 
nical rept. no. 3, 1 Dec 59-30 Nov 60, on Contract 
DA 91-591-EUC-1341. Dec 60, 85p. 24 refs. 

Order from OTS $2. 25 PB 171 574 


The effect of pH and temperature on the condensation 
of oxycellulose with aqueous urea has been examined. 
Under the most favorable conditions about 1.5 mole- 
cules of urea are introduced per anhydro-oxyglucose 
unit, initial uptake of urea being rapid. The reaction 
is acid-catalyzed and reversible. Variations in '‘bak- 
ing’ conditions have also been studied for the high- 
temperature reaction previously reported. Condensa- 
tion of oxycellulose with thiosemicarbazide is cata- 
lyzed by acid, but complete substitution cannot be 
achieved even at 50°. Both nitro-aminoguanidine and 
m-nitrobenzhydrazide react with oxycellulose. Thio- 
semicarbazones of periodate-oxidized methy] 4, 6-O- 
benzylidene-a-D-glucoside (OMBG), adipaldehyde, and 
glutaraldehyde have been prepared. Two compounds 
of unknown structure resulted from reaction of OMBG 
with urea in ethanol, one containing two, and the other 
three, molecules of combined urea. Structural in- 
vestigations on the product obtained by treating OMBG 
with phenylhydrazine have shown it to be methy] 

4, 6-O-benzylidene-3-deoxy -3-phenylazo-D-glucoside 
(or -D-alloside), a new kind of sugar derivative. The 
rate of oxidation of trans-cyclohexane-1, 2-diol in 
mixtures of water and dimethylformamide decreases 
sharply when the latter constitutes more than about 
50% by volume of the solvent system. (See also 

PB 145 240) 


Bureau of Mines, Bartlesville, Okla. 
INFRARED SPECTRA OF ORGANIC COMPOUNDS IN 
THE REGION 15-35 MICRONS: THIRTEEN 
ORGANIC OXYGEN, NITROGEN, SULFUR, AND 
SILICON COMPOUNDS, by C. A. Frenzel, D. W. 
Scott, and J. P. McCullough. Technical note on 
Contract CSO 59-9. Nov 60, 19p. Rept. of Investiga- 
tions 5658; ARPA Order no. 24-59, Task 3; 
AFOSR TN-60-1221; AD-246 090. 
Order from LC mi$2.40, ph$3.30 PB 153 036 
This report presents the spectra of the following 
thirteen compounds: Tetrahydrofuran, 1-methyl- 
pyrrole, piperidine, 2-methylpyridine, 3-methyl- 
pyridine, 2-propanethiol , cyclopentanethiol , 
2-methyl-2-butanethiol, 3,3-dimethyl-2-thiabutane , 
cyclohexanethiol, cyclopentyl-1-thiaethane, 2,4-di- 
methyl-3-thiapentane, and hexamethyldisiloxane. 
(Author) 


Cornell U., Ithaca, N. Y. 
NONIONIC DETERGENTS IN NONAQUEOUS SOL- 
VENTS 2: CRITICAL OPALESCENCE OF BINARY 
LIQUID MIXTURES: THE SYSTEM POLYSTYRENE- 
CYCLOHEXANE, by P. Debye and H. Coll. Technical 
rept. no. 3 on Contract Nonr-401(17). 30 June 60, 
2lp. 10 refs. AD-240 631. 
Order from LC mi$2.70, ph$4.80 PB 149 895 
A study was made of the theory that the critical opal- 
escence of polymer solutions is analogous to the be- 
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havior of systems of small molecules near the conso- 
lute point. The interaction range is related to famil- 
jar parameters such as the radius of gyration of the 
coiled-up molecule; other related factors include co- 
hesive densities. Solutions of polystyrene fractions 
in cyclohexane exhibited appreciable diss ymmetries 
of scattered intensity even when there was no critical 
opalescence. The residual dissymmetry was much 
greater than could be accounted for by the size of the 
polymer molecules , suggesting the presence of an 
impurity. In a preliminary experiment, attempts 
were made to establish the temperature at which 
phase separation occurred in the polystyrene solu- 
tions. Solutions were sealed in glass vials and sub- 
merged in a water bath. Lowering the bath tempera- 
ture caused an increase of turbidity, until finally 
distinct schlieren indicated the point of phase separa- 
tion. Generally, the phase separation changed only 
with concentration so that this method was not suit- 
able for finding the critical (consolute) concentration. 
The latter was obtained from the dissymmetries of 
scattered intensities , measured as a function of con- 
centration at fixed temperature. Curves obtained in 
this manner exhibited distinct maxima which defined 
the critical concentration. 


De Paul U., Chicago, Ill. 
THIATRIAZOLES: AZIDO AND THIO GROUPS 
ATTACHED TO THE SAME CARBON ATOM, by 
Eugene Lieber and Cornelius B. Lawyer. Final tech- 
nical rept. on Contract AF 49(638)474. 1 Dec 60, 
119p. 40 refs. AFOSR-TR-60-163; AD-248 622. 
Order from LC mi$6.00, ph$18.30 PB 154 269 


Studies were made of the chemical and physical prop- 
erties of 5-(disubstituted) amino-1 ,2,3,4-thiatri- 
azoles. Comparisons are made with 5-amino and 
5-(monesubstituted) thiatriazoles. Derivatives of the 
thiatriazole ring system were synthesized by (1) the 
reaction of nitrous acid with thiosemicarbazide and 
its 4-alkyl or 4-aryl substitution products, and (2) the 
reaction of aryl and alkyl isothiocyanates with hydra- 
zoic acid. The objectives of this investigation were 
to examine synthetic routes to 5-(disubstituted) 
amino-1,2,3,4-thiatriazoles and to study the varia- 
tions in properties with changes in the nature of sub- 
Stituents in aminothiatriazole structure. A method 
for the study of the pyroltic decomposition of the 
thiatriazoles was developed. From the data obtained 
comparisons were made relating the effects of sub- 
stituents on the thiatriazole system. The relative 
order of stabilities decreased, in the following de- 
scending order: (CH3)2N-; H2N-; (C6HS5CH2)2N-; 
(C6HS)HN-; and (CH3)HN-. Accordingly, the 5-(mono- 
substituted) aminothiatriazoles appear less stable 
than the disubstituted ones. The compound 5-chloro- 
1,2,3,4-thiatriazole (1) was synthesized by the re- 
action of thiophosgene and sodium azide. It was iso- 
lated at 0 degrees and exploded violently when sub- 
jected to shock. I was soluble in most common or- 
ganic solvents and insoluble in water. It decomposed 
generally around 5 degrees with HCL evolution. 


Feltman Research Labs., Picatinny Arsenal, Dover, 
N. J. 

PREPARATION AND ANALYSIS OF PETRIN ACRY- 
LATE, POLY-(PETRIN ACRYLATE), AND PEDN 
DIACRYLATE, by Delbert J. Cragle. Jan 61, 2Ip. 

l3 refs. Technical rept. FRL TR-15. 


Order from LC mi$2.70, ph$4.80 PB 150 730 
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Petrin acrylate and pentaerythritol dinitrate diacrylate 
(PEDN diacrylate) were prepared by the acrylation of 
petrin and PEDN, respectively. Poly-(petrin acrylate) 
was prepared by the emulsion polymerization of the 
monomer. A comprehensive source of analytical data 
on petrin acrylate, poly-(petrin acrylate), and PEDN 
diacrylate has been obtained and compiled. This data 
includes (1) a method of analysis of production-grade 
petrin acrylate, (2) x-ray diffraction data on petrin 
acrylate and its polymer, (3) infrared spectrograms, 
(4) physical constants, and (5) solubility data on the 
three materials. In addition (6) impact, (7) explosion 
temperature, and (8) stability data on petrin acrylate 
and its polymer is included. (Author) 


Florida State U., Tallahassee, 
SOME EXPERIMENTS WITH ORGANOBORON COM- 
POUNDS, by J. E. Leffler, B. G. Ramsey, and 
L. Todd. Technical rept. no. 1 on Contract Nonr- 
2560(00). 1 June 60, 23p. 17 refs. AD-239 043. 
Order from LC mi$2.70, ph$4.80 PB 148 937 


Dimesitylboron azide was prepared by the addition of 
dimesitylboron floride (1) to NaN3, AICl3, and tetra- 
hydtofuran. Hydrolysis of the reaction mixture pro- 
duced a considerable quantity of mesidine via the 
azide. Attempts to prepare dimesitylbenzylborane by 
the reaction of | with p-methoxybenzylmagnesium hal- 
ide resulted in 4,4’ -dimethoxydibenzyl and mesityl- 
borinic acid. The only identified products from at- 
tempted preparations of dimesityl(p-methoxybenzyl) 
borane were 4,4'-dimethoxydibenzyl and mesityl- 
borinic acid. The Grignard reagent corresponding to 
1-bromo-2methylnaphthalene was reacted with boron 
trifluoride etherate in attempts to form bis(6-methyl- 
a-naphthyl)boron fluoride. A white solid product was 
obtained with a boiling point of 80° to 85°/2.5mm. 

A mixture of 'mesitylboron mono- and dichloride was 
obtained in the preparation attempt of dimesityl 
azidoborane by the reaction of mesitylmagnesium 
bromide and an ethereal solution of BC13. Attempts 
were made to obtain B-to-C and B-to-N rearrange- 
ments by (1) the reactions of diazomethane with tri- 
phenyl boron, diphenyldiazomethane with triphenyl 
boron, and phenylboronic acid with hydrazoic acid, 
(2) preparations of the triphenylazidoborate ion and 
tri-_-naphthylboron. 


Florida State U., Tallahassee, 
SOME EXPERIMENTS. WITH ORGANOPHOSPHORUS 
COMPOUNDS, by |. Forsblad, U. Honsberg and 
others. Technical rept. no. 2 on Contract Nonr- 
2560(00). 1 June 60, 20p. 9 refs. AD-239 044. 
Order from LC mi$2.40, ph$3.30 PB 148 938 


The triphenylmethyl azide-triphenylphosphine com- 
plex when decomposed (in the absence of air) in a 
melt or in inert solvents at high temperatures gives 
a tar from which only small quantities of crystalline: 
materials can be isolated. Phenylazide reacts with 
the complex to give N-pheny] triphenylphosphine to 
give this phosphineimine. The complex in solution 
has a strong IR azide band. Acids decompose the 
complex at room temperature; the reaction is fast in 
polar solvents in the pressence of the solid complex 
but is slow when both the complex and the acid are in 
solution in a non-hydroxylic solvent unless excess 
acid is used. When the solid complex is dropped into 
an organic solvent containing low concentrations of 





an acid or iodine at room temperature, there is a 
rapid evolution of nitrogen. The decomposition of the 
complex in acetic acid is very rapid and has a half 
life of just a few minutes at room temperature, even 
though the azide itself doesenot decompose. The de- 
composition of the complex in dilute solutions of ace- 
tic acid in chloroform, acetone, or benzene at their 
reflex temperatures was too slow for convenient 
measurement. 


Florida U. Engineering and Industrial Experiment 

Station, Gainesville, Fla. 
FLUOROCARBON N-F COMPOUNDS, by J. A. Young 
and R. D. Dresdner. Quarterly technical rept. no. 6, 
1 Oct-31 Dec 60, on Contract DA 01-009-ORD-772 and 
ARPA order no. 40-59, Task 3. [1961] 20p. 13 refs. 
AD-249 444. 
Order from LC mi$2.40, ph$3. 30 PB 154 251 
Both NF 3 and N9F4 were reacted with C2F5SF5 in a 
flow system over NaF pellets at atmospheric pressure 
and at temperatures in excess of 500°C. Varying 
yields of C2F6, SF4, SF6,eC4F10, and C2F5NF2 were 
noted in the NF3 reactions depending on the 
NF3/C2F5SFs5 ratio, while no C4F19 was found when 
N2F4 was used although NF3 showed up as a reaction 
product. Attempted reactions of fluorocarbon amino 
disulfides with fluorinating agents or with metals indi- 
cate that these compounds tend to decompose by a re- 
action which is the reverse of their synthesis, giving 
RRFCN and SF4. With HgF2, an adduct somewhat 
similar to that found with REN=CF2 may be formed. A 
fully acylated hydrazine containing a seven-membered 
ring has been made by reaction of the mercury deriva- 
tive of N, N'-bis(trifluoroacetyl) hydrazine with 
perfluoroglutaryl] chloride. Preliminary results on the 
pyrolysis of (CF 3CO)4N2 indicate that at 425° the re- 
action probably proceeds via intermediate CF 3CO- 
radicals, which decompose to give mainly COF 2 and 
(-CF2-), rather than C2F6 and CO. (Author) (See also 
PB 152 403) 


Harvard U., Cambridge, Mass. 
ORGANOTIN POLYMERS, by Rokuro Okawara and 
Eugene G. Rochow. Technical rept. on Contract 
Nonr-1866(13). Feb 60, 26p. 15 refs. AD-234 057. 
Order from OTS $0.75 PB 171 571 


Products of the reaction of dialkyltin dihalides with 
sodium silicates: A study was made of the precipitate 
formed from the reaction of aqueous solutions of di- 
methyltin dichloride and Na2Si03. The investigation 
included a determination of the nature of the precipi- 
tate, the effect of different organotin cations on its 
properties, and the possibility of varying the size of 
the silicate polyanion by varying the Si:Na ratio of the 
Na2Si03. Organostannosiloxanes from the co-hydrol- 
ysis of organotin and organosilicon halides: Attempts 
to produce molecules with a simple Sn-O-Si backbone 
by: combining the units (CH3)2SnO and (CH3)2SiO re- 
sulted in gradual precipitation of a highly dispersed 
material thought to be organotin oxide. Dimethyltin 
salts of carboxylic acids: Formic acid did not react 
with dimethytin dichloride (I), but (CH3)2SnCl(OOCH) 
and (CH3)2Sn(OOCH)2 were obtained by the action of 
sodium formate. Acetic acid and I gave 
(CH3)2SnCK(OOCCH3) in poor yield; this compound 
was obtained in better yield by using acetic anhydride. 














Dimethyltin diacetate could not be obtained, but the 
dimeric compound, tetramethy]-1, 3-diacetoxydi- 
stannoxytin and dimethylchloroacetoxytin gave tetra- 
methy1-1, 3-dichlorodistannoxane by hydrolysis. The 
reverse reaction could be conducted by cleaving the 
dichlorodistannoxane with formic or acetic acid. IR 
spectra showed the presence of carboxylate ions in 
the solid state. 


Instituto de Quimica Fisica (Spain). 
THERMOCHEMICAL INVESTIGATIONS OF METHYL- 
SUBSTITUTED BENZOIC ACIDS, by M. Colomina, 

R. Perez-Ossorio and others. Final technical rept. 

no. 2, 1 Jan-31 Dec 60,on Contract DA 91-591-EUC- 
1364. [1961] 33p. 30 refs. 

Order from LC mi$3. 00, ph$6. 30 PB 154 465 
The full series of the methylsubstituted benzoic acids 
includes three mono-, six di-, six tri-, three tetra-, 
and one penta-methylbenzoic acids. This report is a 
continuation of study on the first nine members of this 
series of compounds and contains the thermochemical 
data for five tri- and two tetramethylbenzoic acids. 





Mallinckrodt Chemical Lab., Harvard U., 
Cambridge, Mass. 
CHEMISTRY OF THE METAL CARBONYLS. VIII. 
PERFLUOROACYL AND PERFLUOROALKYL DERIV- 
ATIVES OF MANGANESE AND RHENIUM, by 
H. D. Kaesz, R. B. King, and F. G. A. Stone. Rept. 
on Contract AF 49(638)518. Jan 61, 6p. 14 refs. 
AFOSR -TN-60-1486; AD-250 104. 


Order from LC mi$1.80, ph$1. 80 PB 155 453 


Mallinckrodt Chemical Lab., Harvard U., 
Cambridge, Mass. 
SPECTROSCOPIC STUDIES ON ORGANOMETALLIC 
COMPOUNDS. III. INFRA-RED SPECTRA OF 
PERFLUOROVINYL METAL COMPOUNDS, by S. L. 
Stafford and F. G. A. Stone. Rept. on Contract 
AF 49(638)518. Jan 61, 19p. 23 refs. AFOSR-TN- 
60-1485; AD-250 104. 
Order from LC mi$2.40, ph$3. 30 PB 154 262 
The infra-red spectra of the compounds CF 2:CFBF 2, 
CF2:CFBCl2, (CH3)2Sn(CF:CF 2)2, (CH3)9Ge(CF:CF 2)2, 
(C2H5)2Si(CF:CF 2)2, (CF2:CF)4Sn, (CF2:CF)3As, and 
(CF 9:CF)2Hg have been recorded in the region 
650-3500 cm.~! Most of the observed absorption fre- 
quencies have been assigned by correlation with known 
spectra. (Author) 


Mellon Inst., Pittsburgh, Pa. 

MODELS OF STEREOREGULAR POLYMERS (PART 
I). STEREOREGULARITY IN THE FREE RADICAL 
POLYMERIZATION OF VINYL ACETATE (PART II). 
ANIONIC POLYMERIZATION (PART III). DIMEN- 
SIONS OF POLYMER CHAINS (PART IV) by R. D. 
Spencer, M. B. Fulton and others. Technical rept. 
no. 3, 1 Sep-29 Feb 60 on Contract Nonr - 26900). 
[1960] 44p. 5 refs. AD-234 483. 


Order from OTS $1. 25 PB 171 570 
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Pennsalt Chemicals Corp., Wyndmoor, Pa. 
PHOSPHORUS-NITROGEN SYSTEMS. PART 1. THE 
STRUCTURE AND AMINOLYSIS OF SOME PHOS- 
PHORYL AZIDES, by F. L. Scott, R. Riordan, and 
P. D. Morton. Technical rept. no. 15 on Contract 
Nonr-2687(00). Apr 60, 23p. 20 refs. AD-237 151. 
Order from LC mi$2.70, ph$4.80 PB 147 841 


Some representative phosphoryl azides have been 
synthesized and they possess infra-red absorptions 
consistent with acyclic rather than cyclic structures. 
The aminolyses of some such azides have been ex- 
plored. In refluxing aniline tetraethylphosphordia- 
midic azide (IX) undergoes extensive P-N bond cleavage, 
with scission not only of the azide moiety but also 
with loss of one diethylamine function to yield N,N'- 
diphenyl-N" ,N"-diethylphosphoric triamide (XII). 
Tetraethylphos phordiamidic chloride undergoes a 
comparable reaction in refluxing aniline to yield (XII). 
With diethyl phosphoryl azide (XI), again in aniline at 
185°, not only does P-N bond cleavage occur but also 
alkyl-oxygen scission, the unexpected product being 
N-phenylphos phoramidic acid (XIV). A similar syn- 
thesis of XIV is achieved when diethyl phosphorochlo- 
ridate (XV) is used as the aminolysis substrate, and 
also when O,O-diethyl N-phenylphosphoramidate 
(XVI)-- the most probable intermediate in the aniline 
solvolyses of XI and XV -- is employed. These re- 
actions Constitute a new route to N-arylphosphora- 
midic acids. The mechanism of the process is dis- 
cussed. (Author) 


Pennsylvania State U., University Park. 
RADICAL REARRANGEMENTS IN BROMOALKYL 
RADICALS, by Philip S. Skell. Technical rept. on 
Contract AF 49(638)457. 2 Feb 61, 4p. 7 refs. 
AFOSR-60. AD-250 896. 


Order from LC mi$1.80, ph$1.80 PB 154 564 


Plastics Lab. , Princeton U:, N. J. 
STEREOSPECIFICITY AND DIELECTRIC PROPER- 
TIES OF POLAR POLYMERS, by H. H. Zabusky and 
H. A. Pohl. Rept. on Contract DA 36-039-sc-78105. 
15 Aug 60, 52p. 50 refs. Technical rept. 59A; 
AD-243 746. 

Order from OTS $1.50 PB 171 563 
A method of determining stereoregularity in polar high 
polymers by dilute solution dielectric measurements 
is investigated on polyvinyl isobutyl ethers, polyethyl 
acrylates, and poly-p-chlorostyrenes of differing 
steric forms. In all cases no significant differences 
were found in the dielectric constants or dipole mo- 
ments of the different steric forms of the same poly- 
mer. This was generally true of the relaxation times 
and distribution of relaxation times of the polymers 
also. The results are compared to those on poly- 
methyl methacrylates where differences were found, 
and it is concluded that the degree of hindrance to ro- 
tation about the carbon-carbon bonds of the main chain 
and the degree of steric repulsion to positioning of 
side groups are the determining factors as to whether 
differences in dielectric properties will be observed. 
A simple and approximate method of predicting rela- 
tive polarizations and dipole moments of stereospe - 
cific vinyl polymers based on dipole-dipole and repul- 
sion energies is presented. It is concluded that the 
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method of determining stereoregularity in polar poly- 
mers by dilute solution dielectric measurements is not 
generally applicable, but the method is a valuable tool 
for gaining insight into the flexibility of polar polymer 
chains. (Author) 


Technische Hochschule, Karlsruhe (West Germany). 
CATALYTIC ISOMERIZATION OF PARAFFIN BASE 
HYDROCARBONS IN THE Cj9-C29 RANGE, by 
Helmut Pichler. Final technical rept. no. 1, 1 Nov 59- 
31 Oct 60, on Contract DA 91-591-EUC- 1307. 

28 Nov 60, 47p. 4 refs. AD-247 838. 
Order from LC mi$3.30, ph$7.80 PB 153 717 
The relative retention times of normal and isoparaf- 
fins containing 8 to 16 carbon atoms per molecule 
were investigated by using a Perkin Elmer Fractom- 
eter. Separation of the paraffin by gas chromatogra 
phy was accomplished by also using a Linde 5A molec- 
ular sieve. 2,5-Dimethyl paraffins were prepared 
with 10 to 16 carbon atoms per molecule. Cloud 
points were determined for mixtures of paraffins and 
isoparaffins with 15, 16, and 17 carbon atoms. Cata- 
lytic isomerization tests were made with n-cetane; 
the reaction was analyzed by gas chromatography, 
with a n-paraffin-urea extract and a Kogasin fraction, 
and with catalysts of Ni, Co, Pt, and Pd on carriers 
such as silica-alumina cracking catalyst, pure silica 
gel, and activated alumina. A small bomb, 500-ml 
autoclave, and continuous flow reactor were used for 
the reaction. Pure catalytic isomerization and mild 
hydrocracking were closely related reaction types . 
The catalytic combination of metal on silica-alumina 
gave the best results. 


[Technische Hochschule, Vienna (Austria)]} 
THE MECHANISM OF THE DIAZOTISATION OF 
AROMATIC AMINES IN NON AQUEOUS SOLVENTS, 
by Hermann Schmid. Final technical rept. for 
1 Dec 59-1 Dec 60 on Contract DA 91-591-EUC-1311. 
[1960] 70p. 39 refs. AD-249 588. 
Order from LC mi$3. 90, ph$10. 80 PB 154 157 
The kinetic investigation of the diazotisation of aniline 
was extended to the solvent 1,1',-Dichloroethane. The 
experiments had to be interrupted, because the method 
of coupling and stopping in one operation, was not ap- 
plicable. They will be continued after the development 
of a new method. In methanol solution the diazotisation 
could be investigated by the method of stopping and 
coupling. It was observed that in this medium the re- 
action is very sensitive with respect to the ionic con- 
centration and, the dependence of the velocity on that 
concentration was determined. If the ionic concentra - 
tion through the reaction remains at a constant and 
sufficiently high level, which is supported by foreign 
ions or even by th2 reacting chloride ion, the velocity 
of the reaction is proportionate to the concentration of 
the anilinium ion, to the nitrous acid and to the chlo- 
ride ion. At low ionic concentration and so with a con- 
siderable change of it, there appears a kinetic irregu- 
larity, according to the functional dependence of k on 
(c), where c is the total ionic concentration in the so- 
lution: k equals Ac to the -0. 445th power. The reaction 
velocity depends now on the square root of the chloride 
ion concentration (approximately). The theoretical in- 
terpretation of the above stated equation needs further 








informations, for which purpose the experiments will 
be extended. The temperature coefficient of the diazo- 
tisation rate in methanol was determined at different 
levels of the ionic concentration. (Author) 


Washington U., Seattle. 
THE REACTION OF TRIFLUOROMETHYL HYPO- 
FLUORITE WITH SULFUR TRIOXIDE AND SULFUR 
DIOXIDE, by Wayne P. Van Meter and George H. 
Cady. Technical rept. no. 26 on Contract Nonr- 
477(16). 1960, 10p. 7 refs. AD-234 837. 
Order from LC mi$1.80, ph$1.80 PB 154 118 
Trifluoromethyl hypofluorite reacts with sulfur tri- 
oxide in the temperature range 245° to 260° to form 
trifluoromethyl peroxyfluorosulfonate , CF 300SO9F , 
a substance which melts at -117° and boils at 12.99. 
Trifluoromethyl hypofluorite reacts with sulfur di- 
oxide in the range 175° to 185°C. to yield many prod- 
ucts. The crude mixture of products has been sepa- 
rated into its components by fractional codistillation. 
Nuclear magnetic resonance, infra-red, and mass 
spectra have been used to establish the structures of 
the new compounds. Differences in ease of hydrol- 
ysis by aqueous sodium hydroxide have been corre- 
lated with the proposed structures. Vapor pressure 
curves and gas and liquid densities have been meas - 
ured for each of the substances. (Author) 


Physical Chemistry 


Amherst Coll. , Mass. 
THERMODYNAMIC PROPERTIES OF THE ELEC- 
TRICAL DOUBLE LAYER. CAPACITY OF THE 
MERCURY-SOLUTION INTERFACE IN TENTH- 
NORMAL AQUEOUS SOLUTIONS OF METALLIC 
CHLORIDES AT 25°C AND DERIVED PROPERTIES, 
by David C. Grahame. Technical rept. no. 1 on Con- 
tract N8onr-66903. 9 Mar 50, 28p. 9 refs. 
ATI-86 858 
Order from LC mi$2.70, ph$4. 80 PB 154 872 
This report released for sale to the public 24 Mar 61. 


The differential capacity of a number of tenth-normal 
aqueous solutions of metallic chlorides were meas- 
ured as a function of potential. The results are inter - 
preted to mean that the solvent sheaths on the positive 
and negative ions are displaced as the ions approach 
the interface. New explanations are given for several 
well known phenomena connected with the double layer. 
The electrocapillary maxima of the solutions investi- 
gated have also been determined, and the surface 
charge density and integral capacity of the non-diffuse 
part of the electrical double layer have been calculated 
from these data. The ratios of the differential capaci - 
ties are found to approach unity at potentials where 
the concentration of cations within the double layer is 
at a maximum. This result can be used to establish 
liquid junction potentials between the solutions 
investigated. 
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Amherst Coll. , Mass. 
THERMODYNAMIC PROPERTIES OF THE ELEC- 
TRICAL DOUBLE LAYER. POTENTIAL OF THE 
ELECTROCAPILLARY MAXIMUM IN AQUEOUS 
SOLUTION AT 25 C, by D. C. Grahame, E. M. Coffin, 
and J. I. Cummings. Technical rept. no. 2 on Con- 
tract N8onr-66903. 11 Aug 50, 30p. 19 refs. 
ATI-86 039. 
Order from LC mi$2.70, ph$4.80 PB 154 873 
This report released for sale to the public 24 Mar 6b. 


Six new methods for the determination of the electro- 
capillary maximum (e.c. max) are described. These 
methods, together with a seventh, have been used to 
determine the potential of the e.c. max for represent- 
ative types of aqueous solutions at 25°C. The thermo- 
dynamic and physical significance of the results are 
discussed. It is found that the properties of the com- 
pact part of the double layer are practically unaffected 
by the valence of the cation. The properties of the 
diffuse double layer, on the other hand, are strongly 
affected by the valence of the cation. Precise meas- 
urement of the potential of the electrocapillary maxi- 
mum is indispensable to the evaluation of other prop- 
erties of the electrical double layer and holds out 
promise of providing a method for the determination of 
liquid junction potentials to within the accuracy al- 
lowed by the principles of thermodynamics. 


Amherst Coll. , Mass. ; 
THERMODYNAMIC PROPERTIES OF THE ELEC- 
TRICAL DOUBLE LAYER. I. THEOREM CON- 
CERNING THE EFFECT OF DISCRETE CHARGES 
IN THE ELECTRICAL DOUBLE LAYER. II. THE 
APPARENT ANOMALY IN THE RATE OF CHANGE 
WITH CONCENTRATION OF THE POTENTIAL OF 
THE ELECTROCAPILLARY MAXIMUM, by David C. 
Grahame. Technical rept. no. 13 on Contract N8onr- 
66903. Jan 54, 22p. 11 refs. AD-24 718. 
Order from LC mi$2.70, ph$4. 80 PB 154 874 
This report released for sale to the public 24 Mar 61. 


Theoretical considerations are presented which show 
that a uniform array of discrete oriented dipoles gen- 
erates a potential difference no different from that as- 
sociated with 2 uniform layers of charge having the 
same average charge density. According to the argu- 
ment presented, it is not possible to explain a sup- 
posed anomaly in the rate of change of the potential of 
the electrocapillary maximum with concentration as 
an effect attributable to the discrete character of the 
charges which go to make up the adsorbed layer of 
anions in the electrical double layer. This is in con- 
tradiction to a theorem advanced by Esin and Shikov 
(Zhur. Fiz. Khim 17:236, 1943). An analogous argu- 
ment is presented for the case of a charged sphere 
carrying a discrete layer of oriented dipoles. The 
anomalous variation with concentration of the potential 
of the electrocapillary maximum is shown to be as- 
sociated with zero or negative values of T, (where T, 
is the transference number of the cation in the elec- 
trical double layer). These variations in turn are as- 
sociated with the presence of chemical forces (bonds) 
acting between the metal and the chemisorbed anions. 
These bonds give rise to dipoles lying between the 
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metallic surface and the inner Helmholtz plane, and 
they are the source of the extra potential which has 
heretofore been neglected. The resolution of this 
anomaly has made the possibility of evaluating the 
potential /! of the inner Helmholtz plane more 
promising. 


Applied Physics Lab., Johns Hopkins U., Silver 

Spring, Md. 
MOLECULAR DIFFUSION STUDIES IN GASES AT 
HIGH TEMPERATURE. RESULTS AND INTERPRE- 
TATION OF THE He-A SYSTEM, by R. E. Walker 
and A. A. Westenberg. Rept. on Contract NOrd- 
7386. Aug 59, 20p. 6 refs. CM-958; AD-227 659. 
Order from LC mi$2.40, ph$3.30 PB 154 538 


Experimental measurements are presented of the bi- 
nary diffusion coefficient of He-Ar obtained by the 
point-source technique over the temperature interval 
300-1100°K. The data include the extremes of the 
concentration dependence from Dye-Ar measured at 
298°K .. Interpretation is made in terms of a purely 
repulsive interaction between the atoms; the concen- 
tration dependence is included in the theoretical anal - 
ysis. Comparison is made with the He-Ar interaction 
obtained from other sources. At the highest tempera- 
ture, the measurements overlap the range of validity 
of diffusion coefficients predicted from the potential 
obtained by Amdur et al (J. Chem. Phys. 22:1071-74, 
1954) from small-angle scattering experiments . 

Good agreement is shown to exist between the two 
types of experiments, which further substantiates the 
validity of predicting high-temperature transport 
properties from scattering potentials. (Author) 


Army Research Office, Washington, D. C. 

FUEL CELLS, by B. R. Stein and E. M. Cohn. Status 
rept. no. 2. Dec 60, 80p. 38 refs. ARO rept. no. 2. 
Order from OTS $0.75 PB 171 155 


This report covers recent literature, government and 
private programs on fuel cell R&D. Government ex- 
penditures have virtually doubled since the first sur- 
vey. Government inhouse and contract work ranges 
from research to systems development including power 
for portable packs, ship propulsion, and regenerative 
systems for space satellites. Industrial work also in- 
cludes this range but concerns mostly organic fuels 
and oxygen or air as oxidant. Despite recent demon- 
strations of a fuel-cell powered tractor and a small 
car, many basic problems concerning fuels, elec- 
trodes, and electrolytes must be solved before de- 
pendable, long-lived systems can be mass-produced 
economically. (Author) (See also PB 151 804) 


Army Rocket and Guided Missile Agency, Redstone 
Arsenal, Ala. 
EXPERIMENTS IN OSCILLATORY COMBUSTION, by 
J. W. Connaughton, W. W. Wharton and others. [1960] 
37p. 20 refs. 
Order from LC mi$3.00, ph$6. 30 PB 153 619 
Certain experiments on oscillatory combustion phe- 
homena are described. The objectives of this program 
are: (1) to understand the mechanism of initiation of 


oscillations and the amplification of oscillations in 
combustion systems, (2) to understand the mechanism 
of coupling of combustion energy into oscillatory en- 
ergy, and (3) to determine the effects of oscillations 
on combustion kinetics. The results of experiments on 
combustion oscillations which occur when flames prop- 
agate in tubular ducts are presented. The effects of 
flame propagation velocity on initiation of oscillations 
in tubes are described. The effects of addition or re- 
moval of gas from the boundary layer as the flame 
propagated down the tube are interpreted in terms of 
boundary layer theory. The effects of driven oscilla- 
tions on combustion in a tubular duct are also de- 
scribed. Results of heat transfer measurements are 
presented and interpreted and the effect of driven 
oscillations on combustion kinetics is described. 
(Author) 


Frick Chemical Lab., Princeton, N. J. 
A COMBINED FLASH PHOTOLYSIS AND SHOCK 
WAVE METHOD FOR THE STUDY OF BROMINE 
ATOM RECOMBINATION OVER A WIDE TEMPERA- 
TURE RANGE, by George Burns and D. F. Hornig. 
Technical rept. no. 1 on Contract Nonr-1858(26). 
28 June 60, 23p. 24 refs. AD-240 036. 
Order from LC mi$2.70, ph$4.80 PB 149 085 
A combined flash photolysis shock wave experiment 
is described in which bromine is first flash photo- 
lyzed, then compressed and heated by a shock wave 
and finally allowed to recombine at the high tempera- 
ture. Some of the problems connected with working 
in a shock tube used as a photolysis vessel are ana- 
lyzed. The apparatus was used to measure recombi- 
nation rates with argon as a third body at room tem- 
perature and to obtain a preliminary measurement of 
the recombination rate of bromine in the presence of 
argon at 950°K. (Author) 


Frick Chemical Lab., Princeton U., N. J. 
EQUILIBRIUM POLYMERIZATION OF SELENIUM, 
by Adi Eisenberg and Arthur V. Tobolsky. Rept. on 
Contract Nonr-1858(07). 15 Apr 60, L5p. 13 refs. 
ONR Technical rept. RLT 29B; AD-235 940. 

Order from OTS $0.50 PB 171 575 


A theory of the ring-chain equilibrium in liquid 
selenium is presented, which is mathematically iden- 
tical to a previously developed theory for polymer 
equilibrium in liquid sulfur [J. Am. Chem. Soc. 81:780, 
1959]. The numerical treatment is based on: (a) the 
entgopy and enthalpy of the propagation reaction 

(Sen + Seg Sen + g, the star denoting a diradical) 
which were calculated from values of the Seg concen- 
trations in the liquid as given in the literature, and 
(b) the entropy and enthalpy of the initiation reaction 
(Seg = Seg) which were estimated by comparison to 
the sulfur values. The "transition" temperature for 
the appearance of Polymer in the liquid state is calcu- 
lated as 83°C(134° below the melting point of sele- 
nium), and the chain length at the melting point is 
estimated as ca 1300 Seg units. (Author) 
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Institute for Fluid Dynamics and Applied Mathe- 
matics, U. of Maryland, College Park. 

SOME STUDIES ON ARGON, HELIUM AND CARBON 

DIOXIDE WITH AN INTEGRATED-SCHLIEREN IN- 

STRUMENTED SHOCK TUBE, by Jerome Daen and 

P. C. T. de Boer. Rept. on Contract AF 49(638)401. 

Dec 60, 45p. 16 refs. Technical note BN-225: 

AFOSR-139; AD-250 675. 

Order from LC mi$3. 30, ph$7. 80. PB 154 509 


Using integrated-schlieren instrumentation, an in- 
vestigation has been made of shock waves in argon, 
helium and carbon dioxide. In argon and helium a re- 
sidual signal has been observed, which is ascribed to 
to curvature of the shock front in the vicinity of the 
wall. A discussion is presented of the way in which 
the curved shock satisfies the boundary conditions, 
and of the resulting flow pattern, which includes a 
“pressure adjustment region". Preliminary measure- 
ments on the variation of the apparent "zone thick- 
ness" with density and shock speed in these gases are 
reported. The importance of the observed shock 
curvature in measurements of the vibrational relax- 
ation time for gases like carbon dioxide is considered. 
Preliminary results for the vibrational relaxation 
times of dry COz are reported for temperatures upto 
ca. 900°K, and are compared with results obtained 
by others. (Author) 


Institute for the Study of Rate Processes, U. of 
Utah, Salt Lake City. 
KINETICS OF CHEMICAL REACTIONS, by George 
Richard Hill. Final rept. on Contract AF 49(638)28. 
30 Nov 60, 75p. 30 refs. AFOSR-114. 
Order from LC mi$4.50, ph$12.30 PB 154 709 


The research has consisted of two fundamental kinetic 
studies, the kinetics and mechanism of diborane 
(B2H6) pyrolysis and kinetics of carbon monoxide- 
borane (BH3CO) pyrolysis. 


Instituto de Quimica Fisica (Spain). 
KINETICS AND MECHANISMS OF THE THERMAL 
DECOMPOSITION OF ACETALS, by M. J. Molera, 
J. Morcillo and others. Annual technical rept. no. 2, 
1 Nov 59-31 Oct 60, on Contract DA 91-591-EUC-1183. 
[1960] 57p. 18 refs. AD-249 167. 
Order from LC mi$3. 60, ph$9. 30 PB 153 911 


The influence of several inhibitors upon the thermal 
decomposition of methylal and dimethyl acetal was 
studied in a high vacuum apparatus. The reactions 
were followed by observing the change of pressure in- 
side the reaction vessel with time and by quantitative 
analyses with an infrared spectrometer. N202 had a 
transitory action as an inhibitor of the decomposition 
of methylal and of dimethyl acetal. After being re- 
duced to a limiting value, the rate increased steeply 
again when the N202 was completely consumed. The 
apparent order was close to | for the inhibited decom- 
position of both acetals, with a transition towards 2 at 
the lower pressures of acetal. The corresponding 
activation energies are 76. 6 and 61 kcal/mol for 
methylal and dimethyl acetal, respectively. The pres- 
sure increase-time curves of the methylal decomposi- 
tion were lowered by the action of ethylene or propyl- 
ene below the limit reached when N202 was used as in- 


hibitor. Moreover, at the greater olefin pressures 
used, the curves became partially negative owing to a 
reaction of the olefin induced by the radice\s from the 
acetal. Ethylene or some of its products remaining 
adsorbed on the surface of the reaction vessel were 
believed to have a specific influence upon the decom- 
position of dimethyl acetal. Toluene and cyclohexene 
were efficient inhibitors of the decomposition of the 
two acetals. (Author) (See also PB 144 239) 


Louisiana State U., Baton Rouge. 
FARADAIC RECTIFICATION AND ELECTRODE 
PROCESSES, by Paul Delahay, Mitsugi Senda, and 
Carl H. Weis. Technical rept. no. 41 on Contract 
Nonr-300(00). June 60, 50p. 25 refs. AD-243 487. 
Order from LC mi$3.30, ph$7.80 PB 150 967 


A general theory of faradaic rectification was 
developed and it was shown that both the mean and the 
alternating components of potential and/or current 
must be controlled. Transients due to charging of the 
double layer and to rectification by the double layer 
are quite essential in the interpretation of rectifica- 
tion voltage measurements. The difficulties associ- 
ated with the double layer capacity and ohmic drop in 
other relaxation methods are largely eliminated in the 
application of faradaic rectification to very fast re- 
actions. The method has two unique features in that 
(a) conditions in which the cell alternating current is 
primarily controlled by the double layer capacity do 
not prevent measurement of If and a but in fact are 


desirable (A. V. control), and (b) frequency discrimi- 
nation by means of a low pass filter in the measure- 
ment of AE® eliminates the difficulty resulting from 
a large ohmic drop and allows the determination of 

IQ and a even when the cell resistance is very much 
larger than the charge transfer resistance. An upper 
limit of the k's which could be determined can be 
set only after further evaluation but it appears that 
values of kQ up to 10 to 100 cm.sec. ~! could be 
measured. The upper limit is based on the assump- 
tion that frequencies up to 100 mc can be used. The 
question arises at very high frequencies whether 
formulas derived from Fick's equations for diffusion 
still apply since motion can no longer be regarded as 
completely randomized. Such considerations , how- 
ever, need not be introduced below 100 mc gince the 
evestge 1 + of a diffusing particle (D= 10-5 
cm@sec;1) for t = 1078 sec is still quite large in com- 
parison with molecular dimensions. (Author) 


Massachusetts Inst. of Tech. , Cambridge. 
HYDROGEN PEROXIDE LABORATORIES, by 
C. N. Satterfield. Quarterly periodic status rept. on 


Contract Nonr-1841(11). 30 June 60, LOp. AD-241 238. 


Order from LC mi$1. 80, ph$1. 80 PB 150 031 


Porous Walled Reactor Studies: Experiments were 
conducted in stainless steel and Pyrex reactors with 
and without injection of inert gas, using the technique 
of introducing the main stream gas near the center of 


the reactor. In the stainless steel reactor, under cer- 
tain flow conditions, the H202 decomposition rate con- 


stant dropped to a very low value, about 0. 1 of the 
value with no injection. Similar results were obtained 
in the porous Pyrex reactor. These phenomena were 
due primarily to the peculiar flow and mixing patterns 
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obtained with the type of injection. Decomposition of 
H202 Vapor on Catalytic Surfaces: The decomposition 
studies of H2O2 on Ag and Cu indicated that mass 
transfer is a decisive factor under the experimental 
conditions studied; the ratio of the decomposition rate 
to the rate predicted by mass transfer conditions was 
about 0.5 Decomposition of H202 Vapor on Relatively 
Inactive Surfaces: H2O9 vapor decomposition on 304 
stainless steel was studied up to 460°C. The decom- 
position rate was higher than the mass transfer rate 
of laminar flow above 400°C. A corresponding mass 
transport controlled rate was observed. Both O and N 


gave similar rates when used as carrier gases. (See 
also PB 153 769) 


Massachusetts U., Amherst. 
THE MEASUREMENT OF DYNAMIC BIREFRIN- 
GENCE, by S. Onogi, D. A. Keedy, and R.S. Stein. 
Technical rept. no. | on Grant AF AFOSR-61-28. 
| Jan 61, 6p. AFOSR 78; AD-248 744. 
Order from LC mi$1.80, ph$1.80 PB 154 518 
Effort was made to measure birefringence of a sample 
subjected to forced periodic strain. The equipment 
includes a 1/4 hp motor, a Graham model No. 125 
variable speed transmission, a gear reduction drive 
and eccentric to drive a reciprocating lower clamp at 
between 0 and 1:3c. The core of a Shaevitz linear 
variable differential transformer is fastened to the 
clamp. The output of this LVDT is rectified, ampli- 
fied by a Sanborn model 150-1500 low-level preampli- 
fier and recorded on one channel of a Sanborn model 
152-100B two channel recorder, and serves to moni- 
tor the strain. A filtered parallel, monochromatic 
Hg vapor light is polarized at 45 degrees to the 
stretching direction, passed through the sample, 


through an analyzer oriented perpendicularly to the 
polarizer, and detected by an IP21 photomultiplier 
tube. The recorder reading is a function of the bire- 
fringence and is calibrated against it using a Babinet 
compensator. The strain and birefringence of a 

1.3 mil Spencer polymorphous polyethylene film was 
studied at room temperature as a function of fre- 
quency. The strain and birefringence varied with no 
perceptible phase difference. The variation with fre- 
quency of strain-optical coefficient, defined as the 
ratio of birefringence (in refractive index units) to 
Strain (in units of fractional increase in length), was 
plotted. The decrease in coefficient with increase in 
frequency is apparent, indicating that the response 
mechanism is time dependent and is in contrast to the 
negligible birefringence relaxation at longer times. 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
CONSTANT CURRENT DEVICE FOR ELECTROPHO- 
RESIS APPARATUS, by W. A. Bowen, Jr. andG. D. 
Carpenter. 10 Feb 54, 9p. Technical note N-171. 
Order from LC mi$1.80, ph$1.80 PB 154 659 


A system for closely regulating the direct current 
flowing in an electrolytic cell was devised and con- 
Structed for use with a Perkin-Elmer, Model 38, 
Electrophoresis Apparatus. A substantial increase in 
current stability was gained through the use of a light 
Spot galvanometer, phototubes , amplifier and associ- 
ated circuitry. A current stability at 5 ma. of the 
order of +0.004% was obtained as compared to the 


20.05% obtainable from the unmodified instrument . 
(Author) 
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Noyes Chemical Lab., U. of Illinois, Urbana. 
TEMPERATURE DEPENDANCE OF PROTON RE- 
LAXATION TIMES IN AQUEOUS SOLUTION OF 
PARAMAGNETIC IONS. IL CrCl3, by Thomas H. 
Brown, Robert A. Bernheim, and a S. Gutowsky. 
Technical rept. no. 30 on Contract Nonr-1834(13). 
16 June 60, 6p. 3 refs; AD-241 421. 
Order from LC mi§$1. 80, ph$1. 80 PB 150 133 
Proton relaxation times of the "blue" modification of 
the CrClz solution were found to depend on its thermal] 
history, indicating structural change of the solvate 
with temperature. At least 2 sets of reactions and 
chemical equilibria are associated with thermal 
hysteresis. One, above room temperature, involves 
times the order of days; the other, at lower tempera- 
tures, occurs in the order of minutes. After equili- 
bration at room temperature, reproducible results 
were attained for the temperature dependence of Tj 
and Ty» in an aqueous solution containing 3 x 1018 
CrClz molecules/cc. Log T and log Ty were 
measured as a function of reciprocal temperature and 
thermal history for protons at a magnetic resonance 
frequency of 20 mc/sec. The Ty value increased as 
much as 20 to 30% when a solution having initially a 
normal T; remained at a given elevated temperature 
for several hours. This suggests changes in species 
concentrations and thermodynamic equilibrium at the 
higher temperature. When the T] of the high temper- 
ature solution was measured rapidly at lower temper- 
atures, the values were systematically larger than 
those of the normal solution. The T, of a low- 
temperature solution was less than that of the normal 
and the time scale of the hystersis was in the order ot 
minutes instead of hours. Random observations of the 
thermal hysteresis of Tz indicated an analogous 
situation. (See also PB 144 432) 


Ohio State U. Research Foundation, Columbus. 
THE REACTIONS OF vr (1} AND CARBON AT 
ELEVATED TEMPERA RES, by P. M. Rentzepis 
and David White. Technical rept. no. 1 on Contract 
Nonr-495(12). Jan 59, 15p. RF Proj. 691; 
AD-210 804. 

Order from LC mi$2. 40, ph$3. 30 PB 154 959 
This report released for sale to the public 28 Mar 61. 


The reaction of B,0.(1) + C in the temperature range 
1350-1650°K has ‘been investigated in an effort to es- 
tablish at least a lower limit for the heat of formation 
of BO. (g). Combining the existing data in the litera- 
ture, Which probably represents an upper limit for the 
heat of formation of B,O,, together with the value re- 


ported here; AH8f (B,O,(g)) is considered reliably 
in the range -108+ 3 kcal per mole. 


Ohio State U. Research Foundation, Columbus. 
STUDY OF SOLID VAPOR EQUILIBRIA IN THE 
RARE EARTH - RARE EARTH METAL SYSTEMS, 
by David White. Final rept. on Contract AF 18(600)1545 
Oct 60, 13p. 12 refs. RF proj. 653-Final; 
AFOSR-[TR]-60-177; AD-249 224. 

Order from LC mi$2. 40, ph$3. 30 PB 154 156 
A list of the various rare-earth oxide systems investi - 
gated is given. The phase equilibria, the composition 





of the solid and vapor phases, at elevated tempera- 
tures, are given. This table demonstrates the com- 
plexity of the phase equilibria, which were defined, for 
the first time in the program. Such an extensive in- 
vestigation was necessary before any thermodynamic 
analysis of these systems could be made. The rates 
of vaporization for the 17 systems were measured by 
the Knudsen effusion technique. These results com- 
bined with the phase equilibria data provide the basis 
for the thermodynamic analysis of the various rare 
earth-oxygen systems at elevated temperatures. 
(Author) 


Olin Mathieson Chemical Corp., New Haven, Conn. 
STUDY OF SUPEROXIDIZERS, by F. Martinez. Rept. 
for 5 June 58-20 Mar 60 on Energy Transfer Research, 
Contract AF 29(600)1667. Mar 60, 59p. 60 refs. Tech- 
nical rept. OMCC-9038-GIR-2; AFMDC-TR-60-18; 
AD-250 918. 

Order from OTS $1.50 PB 171 255 
Results are presented of studies on the investigation of 
methods for the preparation and characterization of 
higher oxides of hydrogen (superperoxides). The meth- 
ods investigated include a study of the reaction of hy- 
drazobenzene and hydroquinones with ozone, the re- 
action of hydrogen atoms with ozone, the reaction of 
hydrogen atoms with oxygen, the condensation of the 
product of the dissociation of water and hydrogen per- 
oxide by glow discharge and the photolysis of dilute 
aqueous solutions of hydrogen peroxide. The reaction 
of ozone with the organic materials did not give rise to 
a superperoxide. Other reactions gave rise to a ma- 
terial which contains two superperoxides. The reaction 
of hydrogen atoms with ozone at -196°C gives water 
and a mixture of superperoxides as the sole condensed 
products. The condensation of dissociated water at 
-196°C, and the reaction of hydrogen atoms with oxy- 
gen give a mixture of water, hydrogen peroxide and 
two species of superperoxide as the condensed prod- 
ucts. (Author) 


Pennsylvania State U., University Park. 
STABILITY RELATIONSHIPS AMONG THE RARE 
EARTH DIPICOLINATES, by Ingmar Grenthe. Tech- 
nical rept. no. 2 on Contract Nonr-656(24). 
13 June 60, 16p. 10 refs. AD-239 548. 
Order from LC mi$2.40, ph$3.30 PB 148 932 
Step-wise stoichiometric formation constants have 
been determined for the complexes between copper, 
yttrium, the rare earths and the dipicolinate ion. The 
measurements have been made in an aqueous per- 
chlorate medium of the ionic strength p = 0.5 M at a 
temperature of 20°. (Author) 


Polytechnic Inst. of Brooklyn, N. Y. 

A THEORY OF SOLVENT EFFECTS ON ELEC- 
TRONIC TRANSITION, by Y. Ooshika. Technical 
rept. no. 3 on Contract Nonr-839(22). 15 June 60, 
24p. 10 refs. AD-239 108. 

Order from LC mi$2.70, ph$4.80 PB 148 473 
A theory developed to treat the solvent effects upon 
the absorption spectra as a continuum was extended 


to take into account the fact that the separation be- 
tween energy levels of the solute molecule might not 
be large compared with the solute-solvent interaction. 
A simple model was used in which the solute mole- 
cule exists in an ellipsoidal cavity in a uniform di- 
electric and both the permanent and induced charges 
in the solute molecule have quite the same distribu- 
tion as that of a uniformly polarized ellipsoid confo- 
cal with the ellipsoid of the surface of the cavity. 
This treatment completely agreed with that of the 
R.A. Marcus non-equilibrium polarization theory, 
which assumes that the differences between the 
energy levels of the solute molecule are infinitely 
small compared with those of the solvent. The pres - 
ent treatment was applied to the 2-resonance-struc- 
ture model of dye molecules. With an increase in the 
dielectric constant of the medium, the dipole mo- 
ment of the solute molecule in the solution may in- 
crease abruptly at a certain value of the dielectric 
constant, though the wavelength of the absorption al- 
ways varies continuously. 


Princeton U., N. J. 
THE EFFECT OF DISSOLVED KBr, KOH OR HCl 
ON THE RAMAN SPECTRUM OF WATER, by 
William R. Busing and Donald F. Hornig. Technical 
rept. no. [6] on Contract Nonr-1858(27). 25 June 60, 
33p. 33 refs; AD-239 262. 
Order from LC mi$3. 00, ph$6. 30 PB 148 747 
One unpolarized and 2 polarized spectra of a sample 
of KBr, HCl, and KOH, and water solutions were ob- 
served in the region of the OH stretching fundamental 
(I) and also in the lower frequency bending and combi-. 
nation region, The solution of either KBr or HCl in 
H20 produced a considerable increase in the total 
Raman scattering intensity of the HyO in region I. In 
both cases the low frequency component at 3250 cm- 
decreased in intensity while the intensity of the high 
frequency component at 3450 cm-~! increased strik- 
ingly. The effect on both bands was more marked with 
KBr; this fits the notion that the structure breaking 
effect of the targe ion, BR’, is greater than that of 
Cl. HCl solutions also had a broad low frequency 
band attributed to OH.+; as the concentration of HCl 
was increased its intensity grew at the expense of 
both of the H»O bands. KOH solutions had only a 
steady intensity decrease of the water bands as the 
concentration was increased. At the same time the 
intensity of the OH’ stretching band as well as that of 
the broad low frequency band attributed to HO mole- 
cules coordinated to OH’ grew steadily. 


Rochester U., N. Y. 
THE PHOTOLYSIS AND FLUORESCENCE OF DI- 
ETHYL KETONE AND DIETHYL KETONE — . 
BIACETYL MIXTURES AT 3130 A AND 2537 A, by 
David S. Weir. Rept. on Contract AF 49(638)679. 
14 Nov 60, 22p. 29 refs. AFOSR TN-60-1381. 
Order from LC mi$2. 70, ph$4. 80 PB 154 374 


The photolysis of diethyl ketone and the photolysis and 
phosphorescence of diethyl ketone-biacetyl mixtures 
have been studied at 3130 A and 2537 A. The addition 
of biacetyl at 3130 A decreases the photodecomposition 
of diethyl ketone and increases the phosphorescence of 
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biacetyl. An energy transfer from excited triplet di- 
ethyl ketone to biacetyl is proposed and there is evi- 
dence that the propionyl radical formed from the sing- 
let state at 3130 A is sufficiently "hot" to dissociate , 
into an ethyl radical and carbon monoxide. At 2537 A 
dissociation appears to occur from the initially formed 
upper singlet state and there is no evidence that the 
triplet state intervenes. A detailed mechanism is pre- 
sented for the primary process in diethyl ketone and 
for the energy transfer between diethyl ketone and 
biacetyl. (Author) 


Rutgers State U. School of Chemistry, New 

Brunswick, N. J. 
EXPLORATORY STUDIES ON THE SURFACE 
ACTIVITY OF POLYSOAPS, by Helmut E. Jorgensen 
(Doctoral thesis) and Ulrich P. Strauss. Technical 
rept. no. 6 on Contract Nonr-404(05). 1 June 60, 18p. 
26 refs. AD-238 255. 
Order from LC mi$2.40, ph$3. 30 PB 148 400 
Among the materials studied were several polysoaps 
and a polyelectrolyte derived from poly-4-vinylpyri- 
dine by quaternization with ethyl and n-dodecy]l bro- 
mides, a sulfonic acid polysoap and its sodium salt, 
and a polysoap prepared by quaternizing poly-2-vinyl- 
pyridine with 3-bromopropylbenzene. The poly-4- 
vinylpyridine polysoaps showed the following proper - 
ties: (1) In the absence of simple electrolyte the sur- 
face activity was very small, which supports the con- 
clusion that under similar conditions micelles of ordi- 
nary soaps and detergents are not significantly ab- 
sorbed at interfaces. (2) In the presence of KBr, the 
polysoaps depressed the surface and interfacial ten- 
sions markedly, but the polyelectrolyte did not. (3) 
Equilibrium was reached rapidly. (4) The d-dodecyl 
group content and the molecular weight of the poly- 
soap had no effect on the surface activity. (5) Solu- 
bilization of diphenylmethane decreased the surface 
tension substantially. (6) The depressing effect of the 
polysoaps on the interfacial tension was considerably 
greater than on the surface tension. The sulfonic 
acid polysoap and its sodium salt had very little effect 
on the surface and interfacial tensions, even in the 
presence of simple electrolyte. In contrast to the 
other polysoaps, the poly-2-vinylpyridine polysoap 
depressed the surface tension significantly in the ab- 
sence of simple electrolyte, and several hours were 
necessary to reach surface equilibrium. The surface 
tension depression increased with increasing tem- 
perature, indicating that the surface activity was due 
to entropy forces. (Author) 


University of Southern California [Los Angeles]. 
BINUCLEAR COMPLEX IONS. III. FORMATION OF 
PEROXO AND CYANO BRIDGED COMPLEXES BY 
OXIDATION OF THE PENTACYANO COMPLEX OF 
Co (Il), by Albert Haim (doctoral thesis) and 
W.K. Wilmarth. [Rept. on Contract N6onr-238, 

T. O. 4]. [1960] 28p. 25 refs. AD-238 035. 
Order from LC mi$2.70, ph$4.80 PB 148 075 


Binuclear ions have been prepared by oxidation of the 
pentacyano complex of Co (11) with O2 and Fe(CN)¢~°. 
The mechanism of formation of the various complex 
ions is discussed in terms of outer sphere and 
bridged activated complexes . 


University of Southern California [Los Angeles] 
BINUCLEAR COMPLEX IONS. V. AN INVESTIGA- 
TION OF THE MECHANISM OF OXYGENATION OF 
THE Cr(Il) ION IN AMMONIACAL SOLUTION 
USING O18 LABELLED OXYGEN, by T. B. Joyner 
(Doctoral thesis) and W. K. Wilmarth. [Rept. on 
Contract N6onr-238, T.O. 4]. [1960] L6p. 6 refs. 
AD- 238 036. 

Order from LC mi$2. 40, ph$3. 30 PB 148 076 
A study has been made of the extent of the labelling of 
the bridging oxygen atom of the [(H3N)5Cr-O- 
Cr(NH3)s5]#* ion, formed by oxygenation of the Cr(II) 
ion in ammonical solution. Under all conditions the 
labelling was extensive but never complete. The per- 
centage labelling varied only over the range 40-70% 
despite an 80° variation in reaction temperature and 
a considerable variation in pH and Cr(Il) concentra- 
tion. On the basis of these results and other available 
information it is possible to deduce a plausible path 
for the oxygenation process. In this mechanism the 
binuclear [(H3N)sCr-O2-Cr(NH3)s]** ion anda 
Cr{IV) complex, the [(H3N)5Cr(OH)}3* ion, both play 
important roles as transient intermediates in the 
overall reaction. (Author) (See also PB 148 075) 


[University of Southern California] Los Angeles. 
STRUCTURE AND STABILITY OF COMPLEX IONS, 
by W. K. Wilmarth. Final technical rept. on Con- 
tract N6onr-238, T. O. 4[1960]7p. 19 refs; AD-238 034. 
Order from LC mi$1. 80, ph$1. 80 PB 148 077 


Research on the’structure and stability of complex ions 
included the following studies; (1) the catalysis of 
homogeneous reactions by Cu(I) complexes; (2) the 
base-catalyzed exchange of molecular H and protonic 
solvents; (3) the structure and properties of binuclear 
complex ions; (4) the sodium salts of tri-a-naphthyl- 
boron; (5) the catalytic conversion of parahydrogen by 
paramagnetic complex ions; (6) the magnetic suscepti- 
bility of iodine dioxide; (7) the mechanism of oxygen- 
ation of Cr(II) and Co(II) complexes; and (8) a cry- 
oscopic study of Mn(VII) and Cr(IV) compounds in con- 
centrated H,SO,. (See also PB 148 076) 


Virginia U., Charlottesville. 
APPLICATION OF MOLECULAR BEAM TECH- 
NIQUES TO THE STUDY OF INELASTIC MOLECU- 
LAR COLLISION PHENOMENA IN GASES, by John 
E. Scott, Jr. Rept. on Project Squid, Contract 
Nonr-1858(25). June 60, 23p. 18 refs. Technical rept. 
UVA-1-P; AD-242 445. 


Order from LC mi$2.70, ph$4. 80 PB 150 535 


Wayne State U., Detroit, Mich. 
COAGULATION AND STABILIZATION OF COL- 
LOIDAL SOLUTIONS WITH POLYELECTROLYTES, 
by Thomas L. Pugh and Wilfried Heller. Technical 
rept. no. 37 on Contract Nonr-736(00). 1 June 60, 16p. 
5 refs. AD-238 481. 
Order from LC mi§$2. 40, ph$3. 30 PB 148 406 
Polyelectrolytes are found to be powerful agents for 
colloidal solutions at concentrations as low as 107 
moles per liter and excellent stabilizing agents at 
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somewhat higher concentrations (in and excess of 10-6 
moles/liter). This applies if the polyions have a 
charge opposite to that of the colloidal particles. If 
polyions and colloidal particles have like charges, the 
stability of the colloidal solutions is only slightly 
altered, primarily in the direction of sensitization. 
The investigations were carried out with FeOOH-sols 
(positively charged particles), gold sols (negatively 
charged particles), sodium polytryene sulfonate and 
polyvinyl benzyl - trimethyl ammonium chloride. The 
stability was tested by means of a modified Au +.number | 
(Au-sols) or by considering the rate of coagtiium for- 
mation (FeOQOH-sols). The stabilizing effect is in- 
terpreted as being both electrostatic and steric. 
(Author) (See also PB 148 407) 


Wayne State U., Detroit, Mich. 
“STERIC” STABILIZATION OF COLLOIDAL SO- 
LUTIONS BY ADSORPTION OF FLEXIBLE MACRO- 
MOLECULES, by Wilfried Heller and Thomas L. Pugh. 
Technical rept. no. 38 on Contract Nonr-736(00). 
1 June 60, 25p. 17 refs; AD-238 423. 
Order from LC mi$2. 70, ph$4. 80 PB 148 407 
Studies were made of the stabilizing effect of polyethy]- 
ene glycol on Au hydrosols. It was thought that stabli- 
zation was caused by the adsorption of the polymers at 
the colloidal particles and the extension of segments of 
the polymer into the surrounding medium. The inter- 
penetration of the polymer chains would separate col- 
liding particles, making the van der Waals interaction 
energy insufficient to cause coherence. The degree of 
stabilization achieved by addition of polymer to the Au 
sols increased with the time elapsed before the sub- 
sequent addition of coagulating electrolyte particularly 
during the first hour. The stabilization increased with 
polymer concentration and with the molecular weight of 
the polymer. (See also PB 148 406) 

West Virginia U. [Morgantown]. 
RESEARCH AND DEVELOPMENT ON METAL ION 
COMPLEXES OF OXYGEN SUBSTITUTED AMINES, 
by James L. Hall. Final technical rept. for 1 June 57- 
31 May 60 on Contract DA 36-061-ORD-579, continua - 
tion of Contract DA 36-061-ORD-541. 15 June 60, 
14p. OOR rept. 1604:12-C; AD-239 453. 
Order from LC mi$2.40, ph$3.30 PB 153 662 
Preliminary, tentative results are now available on 
complexes formed between nickeK(II) ion and 2-amino- 
2-(hydroxymethyl)-1, 3-propanediol, (2) the prepara- 
tion of a number of new solid complexes of copper(II) 
and nickeK(II) salts with the alkanol-substituted mono- 
amines and (3) a study of the infra-red spectra of a 
number of copper(II) complexes of mono-, di- and 
triethanolamine. 


EARTH SCIENCES 


Coastal Studies Inst., Louisiana State U., Baton 
Rouge. 
INTERNATIONAL GEOGRAPHICAL UNION COM- 
MISSION ON COASTAL SEDIMENTATION, BIBLIO- 
GRAPHY 1955-1958. Rept. on Contract Nonr- 
1575(03). 1 June 60, 153p. 1337 refs . Contribution 
60-2; AD-239 896. 


Order from LC mi$7.50, ph$24.30 PB 149 216 
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A bibliography was compiled on scientific coastal re- 
search and emphasizes the following fields: beach- 
drifting measured by isotope indicators; over-nouri- 
ished and undernourished beaches in relation to sup- 
ply of material; the sources of beach material; evolu- 
tion and classification of shorelines; ebb- and flood- 
scour dynamics, and the topography of the tidal area; 
delta sedimentation and isostatic movements; the post 
glacial eustatic rise of sea level; coordination of 
levels of abrasion terraces and of accumulation ter- 
races in river valleys and indications of quaternary 
changes of sea level; mangrove coasts , topography 
and development; salt marshes and their development 
coordination of levels and vegetational stages; the 
solvent action of sea water in limestone cliffs and 
abrasion planes; coral reef geomorphology, topogra- 
phy, and development; the standflat in f jord regions; 
classification systems of shorelines; investigations of 
the offshore by means of aqualung methods; and beach 
rock observations. 


Washington U., Seattle. 
ENERGY EXCHANGE MEASUREMENTS ON THE 
BLUE GLACIER, WASHINGTON, by E. LaChappelle. 
Semi-annual progress rept. on Crystal Fabrics, 
Contract [Nonr-477(18)]. 1 June 60, 1lp. 1 ref. 
Order from LC mi§2. 40, ph$3. 30 PB 148 233 


The Blue Glacier has been characterized by the studies 
tu date as a temperate alpine glacier situated in a 
strongly maritime environment, where the winter 
energy deficit is due almost entirely to accumulated 
ice mass, and where the principal source of heat for 
summer melting comes from insolation. Sensible heat 
transfer from the atmosphere plays a well-defined but 
secondary role in the ablation. Sub-surface snowmelt 
plays a significant part in the daily energy balance. 


Weizmann Inst. [of Science] (Israel.) 
PROPAGATION OF A SEISMIC PULSE IN A 
LAYERED SOLID HALF-SPACE, by C. L. Pekeris, 
Z. Alterman and others. Quarterly rept. no. 16, 
Apr-June 60, on Contract Nonr-2189(00) [and] 
Quarterly rept. no. 19, Apr-June 60, on Propagation 
of Rayleigh Waves in the Earth, Contract 
Nonr-1823(00). 1960, 3p. 


Order from LC mi$1. 80, ph$1. 80 PB 149 775 


Climatology and Meteorology 


Air Force Cambridge Research [Labs. ] Bedford, 
Mass. 
STRONG VERTICAL WIND PROFILES AND UPPER- 
LEVEL MAXIMUM WIND SPEEDS OVER VANDEN- 
BERG AIR FORCE BASE, by H. A. Salmela and 
N. Sissenwine. Additional note, May 60, 15p. 3 refs. 
GRD Research notes no. 35; AFCRC-TN-60-411. 
Order from LC mi$2.40, ph$3. 30 PB 155 089 


This report released for sale to the public 24 Mar 61. 


This note reports on a very strong wind shear that was 
observed with only moderately strong wind speeds 
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over Vandenberg AFB, and also reports on the investi- 
gation of wind soundings over southern California that 
followed. The study reveals stronger-than-anticipated 
shears of two distinct types: (a) the type in which there 
are relatively strong winds through a deep layer and 
where there is high correlation between shear and 
wind speed; and (b) the type that has very light wind 
speeds in the lower levels with a sudden increase in 
wind speeds around 9 km. Also included are recom- 
mendations for missile designers. (Author) 


Army Signal Research and Development Lab. , 

Fort Monmouth, N. J. 
BOUNDARY LAYER WIND SIMULATOR, by 
Abraham Golden. Nov 60, 13p. 1 refs. USASRDL 
Technical rept. 2159; AD-249 109. 
Order from LC mi$2.40, ph$3.30 PB 154 533 
An experimental model of a meteorological simulator 
is described which solves the equations of motion in 
two dimensions. Simulator solutions are given for 
three test problems. Use of the simulator for deriva 
tion of austausch coefficients is explained. (Author) 


Army Signal Research and Development Lab. , Fort 

Monmouth, N. J. 
A CONTRIBUTION TO A SIMPLE THUNDERSTORM- 
WARNING DEVICE, by Lothar H. Ruhnke. Oct 60, 
20p. 4 refs. USASRDL Technical rept. 2158; 
AD-249 108. 
Order from LC mi$2. 40, ph$3. 30 PB 154 532 
Detection and tracings of lightning during a thunder- 
storm were made. Results indicate that the wave 
form of a return stroke and the corresponding fre- 
quency spectrum is derived theoretically under con- 
sideration of the influence of the finite length of the 
radiator. The probable accuracy of determining the 
distance of a lightning stroke by field measurements 
of the return stroke is treated by theory and experi- 
ment. A proposal is made to increase the accuracy of 
the thunderstorm-warning device described previ- 
ously. (Author) 


Army Signal Research and Development Lab., 

Fort Monmouth, N. J. 
ON THE THEORY OF WIND-SHEAR MEASURE- 
MENT, by Abraham Arnold. Nov 60, 12p. 5 refs. 
USASRDL Technical rept. 2155; AD-249 107. 
Order from LC mi$2.40, ph$3. 30 PB 154 531 


An examination was made of the mathematical as- 
sumptions underlying a technique of wind-shear meas- 
urement. Results indicate that the measurement is 
defective even excluding the effect of error in track- 
ing equipment. Under conditions where the wind 
varies markedly in a measurement layer, such as 
occurs in the vicinity of the jet stream, the current 
technique is most liable to yield faulty values. 
(Author) 
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California U., Los Angeles. 
THE INFLUENCE OF TERRAIN AND THERMAL 
STRATIFICATION ON FLOW ACROSS THE CALI- 
FORNIA COASTLINE, by James G. Edinger. Final 
rept. on Contract AF 19(604)5212. 30 Nov 60, 67p. 
7 refs. AFCRL TR-60-438. 
Order from LC mi$3.90, ph$10.80 PB 154 447 
The manner in which terrain and thermal stratifica- 
tion influence the air flow across the California coast 
during the summer is investigated. In the first 
section, using rawins from Oakland and Santa Maria, 
the disturbances to the flow below, in and above the 
inversion are examined relative to the orientation and 
magnitude of neighboring relief. The second section 
is concerned with the action of adjacent sea-breeze 
regimes. Here, the characteristics of the vertical 
motions generated at the confluence in the San Fer- 
nando Valley of the Oxnard and Los Angeles sea- 
breezes are determined from a dense array of upper 
wind data. And described in the last section is an ob- 
servational technique; involving rapid response air- 
borne thermometers , that was developed to provide 
detailed descriptions of the thermal fields in the vicir 
ity of terrain features. Included are analyses of the 
field test data demonstrating the capabilities of the 
technique and at the same time revealing the some- 
times elaborate temperature structure adjacent to 
coastlines and coastal ranges. (Author) 


General Mills, Inc., Minneapolis, Minn. 
THE REVERSAL OF STRATOSPHERIC WINDS OVER 
NORTH AMERICA IN 1957, by Arthur D. Belmont. 
Scientific rept. no. 2 on Contract AF 19(604)6618. 
1 Dec 60, 87p. GMI rept. 2145; AFCRL TN-60- 836; 
AD-249 452. 
Order from LC mi$4.80, ph$13.80 PB 154 163 
The spring and fall reversal of prevailing strato- 
spheric zonal wind direction during 1957 is described 
and compared to the normal pattern. On both east and 
west coasts of North America the zonal wind became 
easterly sooner and more extensively in the spring of 
1957 than normally. The fall reversal was essentially 
normal except for westerlies near Balboa from Aug to 
Oct. (Author) 


General Mills, Inc., Minneapolis, Minn. 
THE REVERSAL OF STRATOSPHERIC WINDS 
OVER NORTH AMERICA IN 1958, by Arthur D. 
Belmont. Scientific rept. no. 3 on Contract 
AF 19(604)6618. 9 Jan 61, 86p. GMI rept. 2154; 
AFCRL-220. 
Order from LC mi$4.80, ph$13.80 PB 154 376 
The spring and fall reversal of prevailing strato- 
spheric zonal wind direction during 1958 is described 
and compared to the "normal" pattern previously 
presented. In 1958 the major currents along both 
profiles were more strongly developed, both with 
respect to persistency and zonal component, than in 
the normals or in 1957.. The 1958 spring reversal 
along 80°W was later than normal and was not quite 
completed even by the second half of May. The 
remaining reversals were normal. (Author) 





Hawaii Inst. of Geophysics, Honolulu. 
OBJECTIVE WIND FORECASTING OVER THE 
TROPICAL PACIFIC, by R. L. Lavoie and 
C. J. Wiederanders. Scientific rept. no. 1 on 
Contract AF 19(604)7229. Dec 60, 43p. 19 refs. 
AFCRL-TN-60- 832. 

Order from LC mi$3.30, ph$7.80 


PB 154 566 


The results of a study of the potentialities of two 
simple objective techniques for wind forecasting over 
the tropical Pacific are presented and discussed. The 
investigation revealed that objective extrapolation of 
the winds does not provide a usable forecast. A 
simple statistical regression technique, however, 
which yields a forecast composed of a weighted com- 
bination of the persistence wind and the "normal" 
wind, does produce a useful improvement upon cur- 
rent forecast accuracy. The study further shows that, 
although it is difficult to anticipate the optimum 
weighting parameters without laborious computation, 
the technique can be applied immediately in the field 
for 24-hr forecasts. This is due to the fortuitous 
circumstance that a simple average of persistence and 
the long term mean wind does as well as the optimum 
weighted combination of the two for a 24-hr forecast 
evaluated over the area as a whole. (Author) 


High Altitude Observatory, Boulder, Colo. 
THERMALLY DRIVEN CIRCULATIONS IN A ROTAT- 
ING FLUID SYSTEM, by B. Haurwitz. Scientific rept. 
no. 2 on Contract AF 19(604)5488. Jan 61, 34p. 2 refs. 
AFCRL-TN-61-201; AD-249 817. 
Order from LC mi$3.00, ph$6. 30 PB 154 275 
Some simple models of thermally driven atmospheric 
circulations are considered. The rotation of the fluid 
system (for instance the effect of the earth's rotation 
in the case of the atmosphere) which was not taken into 
account-in an earlier report is now included. Its 
principal effect is to deflect the motion so that the ve- 
locity component parallel to the temperature gradient 
is small, while a much larger velocity component nor- 
mal to the temperature gradient develops. If friction 
is not included in the mode] the velocity component 
parallel to the temperature gradient now tends to zero 
as time increases while the normal velocity component 
increases without limit because of the continuing en- 
ergy input into the model. Contrary to the case of no 
rotation the temperature gradient is now also increas- 
ing without limit because of the reduction of the ad- 
vective term caused by the deflective effect of the 
rotation of the system. If the friction is introduced 
into the model the velocity components and the tem- 
perature difference tend to finite values, as in the 
models without rotation. The ratio of the final ve- 
locity components in the direction of and normal to the 
temperature difference is that of the Coriolis parame- 
ter and the frictional coefficient. The kinetic energy 
approaches asymptotically the same value as ina 
non-rotating model. The final temperature gradient is 
larger than in the non-rotating mode] because of the 
reduction of the advective term by the rotation of the 
model. (Author) 
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Laboratory of Climatology, Centerton, N. J. 
MEASUREMENT OF VERTICAL WINDS IN TYPICAL 
TERRAIN, by C. W. Thornthwaite and W. J. Superior. 
Quarterly progress rept. no. 1, 1 July-30 Sep 60 on 
Contract DA 36-039-sc-84940, continuation of Contract 
DA 36-039-sc-78168. Oct 60, 15p; AD-245 359. 

Order from LC mi$2. 40, ph$3. 30 PB 154 527 


A study of the vertical winds over different typical 
terrains ismade. The study is divided into three tasks: 
instrumentation, site selection, and data analysis. 
Work involved manufacture, testing and calibrating of 
measuring instruments, assembly of instrument masts, 
and the drawing up of plans for a mobile instrument 
trailer. A number of observation sites were studied 
and certain sites having markedly different terrains 
were selected for future use. (Author) 


Mount Washington Observatory, Gorham, N. H. 
A STUDY OF PRECIPITATION SYSTEMS BY MEANS 
OF SNOW CRYSTALS, SYNOPTIC AND RADAR 
ANALYSES, by Joachim P. Kuettner, Luis Aldaz and 
Roland J. Boucher. Final rept. for 15 Nov 56- 
30 June 58 on Study of Relationship Between Snow 
Crystal Type and Weather Phenomena, Contract 
DA 36-039-sc-73153. 30 June 58, 97p. 3 refs. 
AD-215 454. 
Order from LC mi$5.40, ph$15.30 PB 150 848 
During the winters of 1956-57 and 1957-58, simultane- 
ous snow crystal replicas using the Schaefer tech- 
nique, were made at three stations: Mount Washington 
and two nearby valley points. The synoptic implica- 
tions derived from the morphology of snow crystals in 
time and space were compared with usual synoptic and 
radar analyses. The snow crystal analysis was found 
to reveal not only the gross features of the synoptic 
scale but many lesser scale phenomena not detectable 
by conventional methods of analysis. Micro crystals 
with maximum dimensions ranging from 20 microns 
up were frequently found with evidence of their forma- 
tion at temperatures as high as -9C. 


New York U. Coll. of Engineering, N. Y. 
A SERIES OF SEA BREEZE OBSERVATIONS IN THE 
NEW YORK CITY AREA, by John Frizzola and Edwin 
L. Fisher. Quarterly progress rept. no. 1, 1 July- 
30 Sep 60, on Local Wind Circulations, Contract 
DA 36-039-sc-84939. [1960] 80p. 5 refs. 
Order from LC mi$4. 50, ph$12. 30 PB 154 570 
A series of pilot balloon observations provided data 
for the analysis of vertical cross-sections of the wind 
field in the lowest 3500 feet of the atmosphere during 
three sea breeze situations in the New York City area. 
The days were chosen for different superposed flow 
conditions. The progress of the sea breeze was also 
followed by hourly surface observations and surface 
maps. The following were noted: (1) The see breeze is 
frequently found to have frontal characteristics in New 
York City. (2) Opposing gradient flow caused the sea 
breeze to be shallower; have lower velocities; and 
form later in the day, while retreating seaward earlier 
in the evening. (3) During two days, an increase in the 
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landward component of the sea breeze was found in 
the very lowest layers near the coast line about sun- 
set. This phenomenon had also been observed in a set 
of earlier observations at Block Island, Rhode Island. 
(Author) 


Pennsylvania State U. Mineral Industries Experi- 
ment Station, University Park. 
STRUCTURE OF TURBULENCE AND MEAN WIND 
PROFILES WITHIN THE ATMOSPHERIC BOUND- 
ARY LAYER, by Alfred K. Blackadar, Hans A. 
Panofsky and others. Final rept. on Contract 


AF 19(604)5231. 31 Oct 60, 94p. 31 refs. AFCRL-TR- 


60-422. 

Order from LC mi$5.40, ph$15.30 PB 154 562 
Wind profiles observed at various locations are com- 
pared with wind profiles predicted by Ellison on the 
basis of similarity theory. It is shown that theory and 
observation agree well for near neutral and unstable 
air. However, in stable air factors not considered in 
the similarity theory appear to become important. 
The range of usefulness of the log-linear wind profile 
is shown to be small. The variance and spectrum of 
the velocity component at right angles to the mean 
wind are summarized from observations at four dif- 
ferent places. The spectrum of the lateral velocity 
component can be separated into two quite different 
regimes: the mechanical regime extending from very 
short wavelengths to about 100 m or a little longer; 
and the convective regime which extends down from 
several kilometers to below 200 m. The breakdown of 
surface inversions at night at Brookhaven is closely 
associated with the occurrence of strong winds above 
300 ft, and becomes almost a certainty when the wind 
at 355 ft exceeds 8 m sec~!. The occurrence of turbwr 
lence below 400 ft is sensitive to the Richardson 
number, which in the layer from 100 to 300 ft appears 
to have a critical value slightly larger than 0.25. 


Texas A. and M. Research Foundation, College 

Station. 
IMPROVEMENT, EVALUATION, AND EXTENSION 
OF CAPABILITIES OF METEOROLOGICAL SIMU- 
LATION (DALLAS TOWER PROGRAM) by William H. 
Clayton. Quarterly rept. no. 1, 1 June-15 Sep 60 on 
Contract DA 36-039-sc-84942, continuation of Con- 
tract DA 36-039-sc-74975. Sep 60, 30p. Reference 
60-19T; AD-248 203. 
Order from LC mi$2.70, ph$4. 80 PB 154 528 
A review is made of the initial problems and solutions 
involved in the organization of an 11 station mesoscale 
meteorological network designed to provide evaluation 
data for a special purpose analog computer (Low Level 
Meteorological Simulator). (Author) 


Weather Bureau, Washington, D. C. 

SEASONAL MEANS OF HEIGHTS, TEMPERATURES 
AND RELATIVE HUMIDITIES FOR STANDARD 
LEVELS AT GREENLAND AND SURROUNDING 
STATIONS, by P. Putnins, W. Schallert, and 
M. Choate, Quarterly rept. for 1 Nov 59-31 Jan 60 
on Contract DA 3-99-00-500. Mar 60, 55p. 
Order from LC mi$3.60, ph$9.30 PB 153 715 


Geodesy 


Clark U., Worcester, Mass. 
LANDFORM MAPS. A METHOD OF PREPARATION, 
by Erwin Raisz. Final rept. part 1, on Contract 
Nonr -2339(00). Nov 59, 39p. 7 refs. AD-235 539. 
Order from LC mi$3.00, ph$6. 30 PB 150 489 


Particular attention is given to techniques for pre- 
paring the Landform Map of Mexico. 


Institute of Science and Tech. , U. of Michigan, 

Ann Arbor. 
PHOTOGRAMMETRIC TECHNIQUES FOR DETER- 
MINING THE SPATIAL ORIENTATION OF AERIAL 
PLATFORMS, by Wendell E. Young. Rept. on Proj. 
Michigan, Contract DA 36-039-sc-78801. Dec 60, 
24p. 4 refs. 2900-230-R; AD-249 189. 
Order from LC mi$2.70, ph$4.80 PB 153 915 
The general problem of determining the spatial orien- 
tation of an aerial platform by photogrammetric means 
is discussed. Both the stereo and analytical solutions 
are included. The photogrammetric range, which 
provides a major portion of the input data, is treated 
in detail. Five such ranges were constructed. With 
these ranges and a calibrated metric camera, the X, 
Y, and Z coordinates of the camera station can be 
obtained with a probable error of one foot for flying 
altitudes of 10,000 feet. (Author) 


Oceanography 


Arctic Inst. of North America, Washington, D. C. 
OCEANOGRAPHIC OBSERVATIONS ON ICE ISLAND 


_ T-3 IN THE SUMMER OF 1959, by Kou Kusunoki. 
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Scientific rept. no. 5 on Contract AF 19(604)3073. 
Apr 60, 2lp. Research paper no. 5; AFCRC-TN-60- 
417. 


Order from LC mi$2.70, ph$4.80 PB 154 551 


Marine Physical Lab. , Scripps Institution of Ocean- 

ography, San Diego, Calif. 
SUMMARY OF AN ENGINEERING DESIGN OF A 
REMOTE UNDERWATER MANIPULATOR. Rept. on 
Contracts Nonr-2216(07) and Nonr-266(66). 1 Mar 60, 
14p. SIO Reference 60-11; ARTEMIS rept. no. 6; 
AD-235 059. 
Order from LC mi$2. 40, ph$3. 30 PB 153 781 
A tracked vehicle, called remote underwater manipu- 
lator (RUM), was designed to perform specific work 
functions on the ocean floor down toa depth of 20, OOO ft. 
The RUM is a remotely controlled, dual tracked 
vehicle equipped with a hydraulically operated mechan- 
ical manipulator and a vertical lift appendage. The 
manipulator will perform work functions of transport - 
ing, assembling, and installing instrumentation assem: 
blies on the ocean floor. The vertical lift appendage 
will consist of a large lifting rotor mounted on a verti- 
cal axis to a wheel-shaped structural frame. When 
attached to the tracked vehicle by a system of cables, 





the lift appendage will provide the vehicle with an ex- 
tended obstacle climbing capability for traversing 
rugged terrain. A console panel will consist of control 
circuitry for sonar, closed-circuit television, lights, 
navigational devices, and instrumentation. The RUM 
vehicle with the mechanical manipulator in place will 
be capable of carrying a 1000-lb payload in the water 
without exceeding a vehicle ground pressure of 1. 20 
psi of projected track area. Emergency braking in the 
event of an electrical or hydraulic system failure will 
be automatically performed by a spring-actuated fric- 
tion brake. The vehicular body will consist of a 
welded, tubular, aluminum chasis mounting 6 rubber - 
tired wheel assemblies with bolted-on axle shafts. The 
dual tracks will be the standard 4-pitch, 30-in. -wide, 
rubber-band type used on Army M-76 amphibious 
vehicles. 


Oregon State Coll. [Corvallis] 
BIOCHEMISTRY OF MARINE ORGANISMS, by 
Vernon H. Cheldelin, Tsoo E. King and others. 
Annual progress rept. for 1 Jan-31 Dec 59 on Contract 
Nonr-1286(06). 7 June 60, 2p. 
Order from LC mi$1. 80, ph$1. 80 PB 148 079 


See also PB 144 256 


Physics of the Atmosphere 


Stanford Research Inst., Menlo Park, Calif. 
DISTRIBUTIONS OF ATMOSPHERIC RADIATIVE 
HEATING AND COOLING, by K. L. Coulson and 
P. M. Furukawa. Scientific rept. no. 2 on Contract 
AF 19(604)5965. Nov 60, 83p. 40 refs. SRI Proj. 
2994; ARPA Order no. 26-59; AFCRL-TN-60-835. 
Order from LC mi$4.80, ph$13.80 PB 154 556 


The time variation of the atmospheric radiation 
regime is investigated for a selected synoptic situa- 
tion. Elsasser's graphical method shows the diurnal 
variation of the upward-directed long-wave flux to be 
in phase with surface temperature changes , but no 
such change of downward flux was found. Clouds re- 
duce the upward flux above the cloud tops and increase 
the downward flux below their bases. Long-wave 
radiative cooling is greatest above cloud tops and at 
upper surfaces of inversions. Ground surface tem- 
perature is shown to be very important in the long- 
wave regime. Short-wave molecular scattering and 
surface reflection are evaluated for a model atmos - 
phere by Chandrasekhar's exact method and are 
adapted for the synoptic situation. Water vapor ab- 
sorption, ozone absorption, and the effects of atmos- 
pheric dust are approximated. Surface reflection, 
water vapor absorption, and absorption by particu- 
lates in a polluted atmosphere all play dominant roles, 
while the effects of molecular scattering and ozone 
absorption are relatively minor in the over-all energy 
regime. (Author) 


Vienna U. (Austria). 
EXPERIMENTAL INVESTIGATION OF THE CARBON 
DIOXIDE CONTENT OF THE AIR AND AN ANALY- 
SIS OF ITS GASEOUS AND COLLOIDAL PHASES, by 
G. Stetter. Final technical rept. no. 2, 1 Oct- 
31 Dec 60, on Contract DA 91-591-EUC-1377, con- 
tinuation of Contract DA 91-591-EUC-1012. [1961] 
63p. 5 refs. AD-249 715. 
Order from LC mi$3. 90, ph$10. 80 PB 154 155 
Attention was given to the elimination and identifica - 
tion of the lightsensitive nuclei or substance(s) of CO2 
after experiments with physical methods (URAS and 
the Komptron-Ring-Balance) were carried out, which 
also should show the particulars of the presence and 
structure of the colloid. For the chemical tests sepa- 
rations with filters and later separations with the 
thermal-sediment-tube were carried out. Following 
this, all substances, which were separated in this 
manner should be identified and only after that a 
grouping according to special points of view are made. 
A general view of the tests and results is given. 
(Author) (See also PB 145 947) 


ENGINEERING 


Aeronautical Engineering 


Aeroelastic and Structures Research Lab., Mass. 
Inst. of Tech. , Cambridge. 
RESPONSES OF PLATES AND SHELLS TO INTENSE 
EXTERNAL LOADS OF SHORT DURATION, by 
Emmett A. Witmer, Walter Herrmann and others. - 
Rept. on Atomic Weapon Effects on Aircraft Systems, 
Contract AF 33616)6373. Apr 60, 145p. 128 refs. 
WADD Technical rept. 60-433; AD-246 364. 
Order from LC mi$7. 20, ph$22.80 PB 155 090 


This report released for sale to the public 24 Mar 61. 


The problem is examined of predicting the damage in- 
curred by simple single-material shell structures such 
as cylinders and spheres when subjected to intense 
distributed external loading of extremely short dura- 
tion. A tentative analysis of the intense stress wave 
propagation and spalling problem was formulated. The 
equations were programmed for solution on an IBM 704 
digital computer and are currently being studied. An 
approximate analysis was formulated for the prediction 
of buckling type damage to circumvent the enormous 
complexities of an exact calculation. This analysis 
consists of an energy method employing assumed pat- 
terns or modes of deformation for an unspalled shell 
or the unspalled portion of a shell which has undergone 
spalling immediately prior to experiencing the subject 
buckling damage. Dynamic and static loading tests on 
spherical shells have provided data which show the 
approximate analysis to afford encouraging results. 
Further work is required to investigate the importance 
of strain rate, strain hardening, and elastic energy 
effects, to permit accurate analytical energy-deforma- 
tion predictions, and to provide further guidance for 
the selection of appropriate assumed deformation 
modes for various shell geometries. (Author) 
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Aeronautical Instruments Lab., Naval Air Develop- 
ment Center, Johnsville, Pa. 
RADIATION EFFECTS STUDIES ON OPERATING 
AIRCRAFT INSTRUMENT SYSTEMS OR COMPO- 
NENTS BY FAST NEUTRONS AND GAMMA RADI- 
ATION, by M. S. Bergmann and E. J. Rickner. 
Rept. on Proj. TED ADC AE-70001. 31 Dec 59, Sip. 
5 refs. Rept. no. NADC-AI-5957. 
Order from LC mi$3.60, ph$9.30 PB 154 535 
Some typical aircraft instrument components are 
damaged when subjected to an integrated fast flux 
above 4(10)!2 m/cm?. 


Air Proving Ground Center, Eglin AFB, Fla. 
DRAG DATA FOR MC-3, MC-5A, TDU-4/B, AND 
TDU-10/B AERIAL TOW TARGETS WITH VARIOUS 
TOWLINES, by Karl D. Kirk, Jr. Dec 60, 39p. 
2 refs. APGC-TR-60-65; AD-248 708. 
Order from LC mi$3.00, ph$6.30 PB 153 861 
This technical report presents drag and altitude 
separation data for MC-3, MC-5A, TDU-4/B, and 
TDU-10/B aerial tow targets using various types of 
towlines. These data provide mission planning infor- 
mation and criteria for design of future target and 
tow systems. In addition, information concerning 
flight capabilities and limitations of items being 
tested was obtained. (Author) 


Airborne Instruments Lab., Mineola, N. Y. 
AN OPERATIONAL EVALUATION BASED UPON 
OPINION SURVEY OF RVR AND ALCH AS APPLIED 
AT NEWARK AIRPORT, by M. A. Warskow and 
W. H. Smith. Rept. on Task 4 of Contract AMB-16. 
Sep 58, 3lp. 1 ref. Rept. no. 5791-4. 
Order from LC mi$3.00, ph$6. 30 PB 154 743 
An operational evaluation, based upon the opinions of 
pilot and operational personnel, has been conducted 
on the system of measuring terminal weather in effect 
at Newark Airport--that is, Runway Visual Range 
(RVR) and Approach Light Contact Height (ALCH). 
Opinion has been obtained from pilots completing an 
estimated 518 to 693 approaches out of 2851 ap- 
proaches made during the test period--1 May 1957 
through 20 August 1958. Pilot and operational person- 
nel decidedly approve the RVR/ALCH system. They 
believe it generally gives them a more accurate pic- 
ture of terminal weather. Sixty-three percent of the 
pilots indicated that the system is “extremely helpful" 
and 33 percent indicated "fairly helpful, '' which 
covers 96 percent of the pilots polled. (One percent 
indicated "slightly helpful" and 3 percent did not 
answer.) (Author) 


All American Engineering Co., Wilmington, Del. 
EVALUATION TESTS MODEL 56C AND MODEL 
56D RUNWAY BARRIER SYSTEMS, by Mark J. 
Connor and William R. Schlegel. Final rept. on Con- 
tract FAA/BRD-37. July 60, LOSp. 
Order from OTS $2. 25 PB 161 914 
This report discusses the program to investigate the 
feasibility of utilizing either of two arresting barrier 
Systems. These barriers are for use in Conjunction 


with an emergency arresting gear to prevent overrun 
accidents of commercial jet aircraft. The barriers 
investigated are Model 56C (Pull-Up) and Model 56D 
(Pop-Up) types. Test results of actual engagements 
with a vehicle simulating a full size aircraft at speeds 
up to 60 miles per hour are used to predict perform- 
ance up to 120 miles per hour. (Author) 


All American Engineering Co., Wilmington, Del. 
FEASIBILITY TESTS OF AIRCRAFT-MOUNTED 
ARRESTING HOOK, by M. K. Grevatt. Final rept. on 
Contract FAA/BRD-37. July 60, 77p. 2 refs. 

Order from OTS $2.00 PB 161 915 


This report discusses the testing of a tail hook- 
equipped transport aircraft under actual arrested land- 
ing conditions. The arresting hook installation and the 
operation are explained, and the arresting system used 
for the tests is described. The test data for both the 
static pull test and the actual landing engagements are 
presented in both tabular and graphical form and are 
analyzed concisely. 


Army Transportation Research Command, Fort 

Eustis, Va. 
AN ANALYSIS OF THE RESULTS FROM ARMY- 
SPONSORED VTOL RESEARCH AIRCRAFT, by 
George I. Schuck. Interim rept. on Proj. 9R38-01-015. 
Jan 61, 24p. 5 refs. TREC Technical rept. 61-3; 
AD-250 924. 
Order from LC mi$2.70, ph$4.80 PB 154 580 
Results of flight tests of several research aircraft are 
discussed, with emphasis on handling characteristics 
and flying qualities. An attempt is made to relate 
characteristics to basic concepts or configurations, as 
the case may be. The conclusion reached is that VTOL 
flight may be achieved by several different methods, 
but present controllability is too low for the perform- 
ance of any missions assigned to such aircraft. 
(Author) 


Army Transportation Research Command, Fort 
Eustis, Va. 
STUDY AND EVALUATION OF PORTABLE AIR- 
CRAFT MAINTENANCE HOISTING EQUIPMENT, by 
Joseph A. Blanco. Final rept. on Project 9-38-01-00, 
HT-12.103. Feb 61, 23p. TREC Technical rept. 61-7. 
Order from OTS $0.75 PB 171 614 


This report covers the testing of a portable tripod 
gantry hoist that was designed to aid in the disassem- 
bly and assembly of Army aircraft and their major 
components. It is a universal-type piece of support 
equipment that can be used for maintenance opera- 
tions by other technical services. The tripod gantry 
hoist is lightweight and portable, is easily erected by 
two men, and has a 2:1 safety factor. In addition to 
its use as an assembled gantry, each tripod can be 
used independently as a hoist. The assembled gantry, 
as well as each tripod, has a rated capacity of one 
ton. It can be used in sand, mud, clay, and soil. 
(Author) 
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Aviation Medical Acceleration Lab., Naval Air 
Development Center, Johnsville, Pa. 
EXPLICIT EXPRESSIONS FOR THE ANGULAR 
ACCELERATIONS AND LINEAR ACCELERATIONS 
DEVELOPED AT A POINT OFF CENTER IN A 
GONDOLA MOUNTED WITHIN A THREE GIMBAL 
SYSTEM ON THE END OF A MOVING CENTRI- 
FUGE ARM, by Richard J. Crosbie and Robert A. 
Hall. Rept. no. 7 on Proj. MROO5S.15-0005.6. 
17 Oct 60, 14p. 4 refs. NADC-MA-6034; AD-248 216. 
Order from LC mi$2.40, ph$3.30 PB 153 695 


A gondola mounted within a controllable three gimbal 
system on the end of a moving centrifuge arm has 

the capability of providing a more realistic flight 
simulation than is possible with a two gimbal system. 
The Human Centrifuge is being modified to provide a 
third gimbal (yaw) to its present roll and pitch gimbal 
system and the proposed centrifuge also envisions a 
gondola mounted within a three gimbal system. The 
present two gimbal system is capable of providing 
three degrees of freedom and therefore requires 
three control parameters; i.e., the three linear 
acceleration command signals ax, ay, az. The third 
gimbal will provide a fourth degree of freedom which 
will necessitate an additional control parameter, 
presumably an angular acceleration. The problem of 
controlling this extra degree of freedom has not yet 
been satisfactorily resolved. Although no direct solu- 
tion to the control problem is offered, equations are 
provided which will enable one to calculate both the 
angular accelerations and linear accelerations devel- 
oped at a point off center of tiie gondola as a con- 
sequence of various combinations of gimbal motions 
superimposed upon the centrifuge motion. (Author) 


Cornell Aeronautical Lab., Inc., Buffalo, N. Y. 
DESIGN OF AN EXPERIMENTAL FACILITY AND 
TEST PROGRAM TO EVALUATE THE EFFECTIVE 
NESS OF PROXIMITY WARNING INFORMATION, 
by E. G. Rynaski and W. J. White. Rept. on Contract 
FAA/BRD-15. Feb 59, 66p. 10 refs. Rept. no. JA- 
1266-S-9. 

Order from LC mi$3.90, ph$10.80 PB 154 744 
The specifications have been completed of an experi- 
mental program to obtain information on the effective 
ness with which a pilot can utilize proximity warning 
information. The experimental equipment required 
for this program is specified in this report. Provi- 
sion is made to experimentally evaluate specific 
proximity warning devices. A preliminary statistical 
program is outlined. 


Fairchild Aircraft [and Missile] Div. , Hagerstown, 
Md. 
ANALYSIS OF THE POWER REQUIREMENT OF A 
BLOWING AIRFOIL WITH SLOTTED FLAP, by 
H. B. Helmbold. Rept. on Contract Nonr-2226(00). 


22 Apr 58, 58p. 8 refs. Engineering rept. R246A-002; 


AD-209 045. 
Order from LC mi$3.60, ph$9. 30 PB 155 146 
This report released for sale to the public 30 Mar 61. 


Skin friction, turbulent mixing, and pressure varia- 
tions along the flap cause considerable changes of the 





jet properties from blowing slot to trailing edge. In 
the present experiments the jet momentum flux was 
always decreased whereas the jet stiffness was in- 
creased under certain favorable conditions. The jet- 
induced lift results from the vorticity of the mixing jet 
sheet downstream of the trailing edge and from the sink 
effect of the mixing jet along the flap. Because of mix- 
ing the stiffness of the jet sheet increases downstream 
from the trailing edge toward infinity. Thus, the con- 
tribution of jet-sheet vorticity to the jet-induced lift 
becomes greater than predicted by the theory of the 
blowing wing with non-mixing jet. The analysis was 
restricted to states of flow where the flow was fully 
attached to the flap. Under these conditions losses of 
wing-circulation lift are caused by leading-edge sepa- 
ration. Reattachment of the flow separated at the lead- 
ing edge is, however, favored by the sink effect of the 
mixing jet on the pressure distribution over the suction 
side of the main airfoil, resulting in an alleviation of 
the losses of wing-circulation lift. The influences of 
flap-deflection angle, angle of attack and blowing-slot 
width ratio on the lift-power relationship are studied 
and represented by empirical formulae permitting 
extrapolation of this relationship over the range of 
power coefficients attainable in the present 
experiments. 


Flight Control Lab., Wright Air Development Div., 
Wright-Patterson AFB, Ohio. 
ANALOG COMPUTER MECHANIZATION OF A TILT- 
WING VTOL AIRCRAFT, by Edward B. Balsink and 
Donald M. Sovine. July 60, 110p. WADD Technical 
note 59-344; -AD-246 530. 
Order from LC mi$5.70, ph$16. 80 PB 155 255 
This report released for sale to the public 31 Mar 61. 


The techniques used in simulating a tilt-wing Vertical 
Takeoff and Landing (VTOL) aircraft are summarized. 
A "cockpit" from which the pilot could "fly" the air- 
craft was included. Both longitudinal and lateral modes 
were used, and wing-tilt was possible. Relatively few 
of the usual linearizing assumptions were made, thus 
it was possible to "fly" the aircraft through the transi- 
tion from hover to normal flight and back to hover. 
(Author) 


Forest Products Lab. [Madison, Wis .] 
SUMMARY OF RESEARCH BY FOREST PRODUCTS 
LABORATORY ON SANDWICH CONSTRUCTIONS 
FOR AIRCRAFT, by Donald G. Coleman. Annual 
rept. no. 6, Aug 56--Aug 57, on Rubber, Plastics, 
and Composite Materials , Contract AF 33(616)56-9. 
Oct 57, 15p. WADC Technical rept. 52-184, suppl .5; 
AD-142 102. 
Order from LC mi$2.40, ph$3.30 PB 154 955 
This report released for sale to the public 24 Mar 61. 


The approach has been in general to derive design 
criteria mathematically and then to check by test. 
Seven technical reports issued during the fiscal year 
are abstracted. (Author) 
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Hiller Helicopter Corp., Palo Alto, Calif. 
VTOL DOWNWASH IMPINGEMENT STUDY SUR- 
FACE EROSION TESTS, by A. Morse and H. New- 
house, Rept. on Proj. 9R38-01-017-29, Contract 
DA 44-177-TC-655, continuation of Contract 
DA 44-177-TC-500. Oct 60, 186p. Hiller engineering 
rept. no. 60-84; TREC Technical rept. 60-67; 
AD-248 356. 
Order from LC mi$8. 40, ph$28. 80 PB 153 642 
A mobile test rig, mounting a two-foot-ducted pro- 
peller, capable of providing disk loadings up to 145 
lbs/sq ft, was used to provide a cold air jet. This jet 
was allowed to impinge upon surfaces which might be 
considered unprepared landing sites. The range of 
duct exit height above the surface was from one-half 
to three diameters, and thrust angle inclinations of 0, 
30 and 60 deg. Surfaces with light vegetation or hard- 
packed soil surfaces show little erosion from disk 
loadings to 145 lbs/sq ft. The hard-packed surfaces 


normally have fine loose dust on top, which produces 
a large dust cloud even at very low disk loadings. In 
general the loose material surfaces erode rapidly, 
and large holes are formed in a short time. The 
gravel, with a mean particle size of about seven mm 
and large particles to forty mm, was eroded at a rate 
of 150 lbs/sec at a disk loading of 145 lbs/sq ft. Wet 
sand showed minor erosion under the same test con- 
ditions. Over water the surface spray started at disk 
loadings between eight and fifteen lbs/sq ft. Between 
the disk loadings of thirty to sixty lbs/sq ft the spray 
pattern changes from a radial surface spray to one in 
which there is considerable vertical motion and in- 
gestion into the duct inlet. (Author) 


Kellett Aircraft Corp., Willow Grove, Pa. 
STABILITY AND CONTROL HANDBOOK FOR HELI- 
COPTERS, by A. A. Perlmutter, Eugene Kisielowski 
and others. Rept. for July 59-June 60 on Contract 
DA 44-177-TC-599. Aug 60, 446p. 54 refs. KAC rept. 
no. 159A-90-1; TREC 60-43; AD-248 268. 
Order from LC mi§$11. 10, ph$68. 10 PB 153.851 
Methods are presented for the determination of the dy- 
namic stability and the control response character- 
istics of single and tandem rotor helicopters. The 
methods utilize calculation procedures that are con- 
siderably simplified through the extensive use of infor - 
mation plotted ingraphs and charts. The effects of de- 
Sign parameters on the stability characteristics are 
discusséd in detail. Stability augmentation devices are 
surveyed and methods for the evaluation of their 
effects are presented. Current military and civil 
specifications of handling qualities of helicopters are 
incorporated. (Author) 


Life Support Systems Lab., Wright Air Development 
Div., Wright-Patterson AFB, Ohio. 
HUMAN FACTORS RESPONSES DURING GROUND 
IMPACT, by Robert N. Headley, James W. Brinkley 
and others. Rept. for 1959 on Biophysics of Flight. 
Nov 60, 35p. 10 refs. WADD Technical rept. 60-590. 
Order from OTS $1.00 PB 171 599 


Forty-six vertical impact experiments were conducted 
using a simulated B-70 escape capsule and eleven 
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seated human subjects (+ Az). Three drops are re- 
ported. Impact velocities ranged from 9.8 to 30ft Sec.; 
a crushable paper honey comb material was the impact 
attenuator. Three restraint systems were tested. Ac- 
celerometer data revealed mean rates of onset of de- 
celeration as high as 1620 g/sec. with max g-loads to 
35 g. The only noteworthy finding of pre- and post-test 
Clinical examinations was one case of microscopic 
hematuria lasting one month. The conclusion was that 
impact decelerations of 24 g with a velocity change of 
30 ft/sec. and a 500 g/sec. rate of onset can be 
tolerated by using a proper body restraint system, 
good upper torso support, proper torso and neck 
positioning, and by eliminating all possible elastic 
recoil components. (Author) 


Minnesota U., Minneapolis. 
EXPERIMENTS ON SLIP DAMPING AT ROUNDED 
CONTACTS, by L. E. Goodman and G. E. Bowie. Rept. 
for 30 June 58-31 Dec 59 on Metallic Materials, Con- 
tract AF 3X(616)6828. Nov 60, 78p. 11 refs. WADD 
Technical rept. 60-161, Part I. 
Order from OTS $2.00 PB 171 594 
This report describes an apparatus for studying slip 
damping at the contacts of a sphere with two flat paral- 
lel plates. A load of constant magnitude is applied 
normal to the plates and the sphere is driven in a di- 
rection tangential to the plates by an electrostrictive 
device operated at 60 cycles per second. Experimental 
results obtained with a one half inch diameter type 316 
stainless steel] sphere pressed between flats of the 
same material are presented. They are in fair agree- 
ment with theoretical predictions by R. D. Mindlin et al 
Results for pyrex glass differ from those for stainless 
stee] and are not compared with theory. Suggestions 
are made for future work on contact problems. 
(Author) 


National Research Labs., Ottawa (Canada). 
WIND TUNNEL AND STATIC THRUST MEASURE- 
MENTS ON A FOUR-BLADE CONSTANT CHORD 
PROPELLER, by R. H. Wickens. 20 Oct 60, 47p. 
8 refs. Aeronautical rept. LR-291. 
Order from LC mi$3. 30, ph$7. 80 PB 154 549 
Experiments have been conducted in order to evaluate 
the cruising and static performance of a high solidity 
model propeller. The results of the investigation re- 
vealed that the propeller was not highly efficient in 
the cruise (7 = 0.72) when compared with current 
full-scale designs. Static thrust data indicated high 
performance at small blade angles and low tip speeds. 
Measurements made in the wind tunnel of slipstream 
total pressure and flow rotation indicated evidence of 
tip stall and significant slipstream rotation. A simple 
theory for the calculation of slipstream flow angle 
shows fair agreement with experiment. (Author) 


Santa Barbara Div., Curtiss-Wright Corp., Calif. 
VZ-7AP AERIAL PLATFORM RESEARCH, by Walter 
R. Wolf, Jr. Final engineering rept. 17 July 57- 

31 Aug 60, on Contract DA 44-177-tc-397. Aug 60, 
148p. 36 refs. SBD rept. no. TR 60-37; TREC-60-59; 
AD-248 716. 


Order from LC mi$7.20, ph$22. 80 PB 153 859 








The VZ-7AP has demonstrated the feasibility of the 

4 rotor vehicle concept as applied to the over-all 
military aerial jeep concept. Test results indicate 
that: (1) it is highly maneuverable, (2) it can be flown 
by a relatively inexperienced pilot, (3) it is easily 
controlled about all 3 axes without use of stability 
augmenting equipment, (4) it can hover either in or 
out of ground effect, (5) it can translate in any direc- 
tion, (6) it can fly at speeds comparable to ground 
vehicles, (7) it can carry a substantial payload, and 
(8) it is both rugged and reliable. (Author) 


Standard Pressed Steel Co., Jenkintown, Pa. 
BERYLLIUM FASTENERS, by Edward F. Gowen, Jr. 
Final technical engineering rept. for 12 June 59- 

29 Jan 60 on Contract AF 33(600)39728. Aug 60, 70p. 
AMC Technical rept. 60-7-807; AD-247 525. 
Order from LC mi$3.90, ph$10. 80 PB 155 086 


This report released for sale to the public 24 Mar 61. 


Lighter structures for high performance aerospace 
vehicles may be possible through the use of shear type 
bolts made from beryllium. On a strength-to-weight 
basis, beryllium bolts are stronger in all respects but 
more costly than steel] or titanium bolts of suitable 
configurations for similar applications. Room tem- 
perature double shear strength of bolt shanks was over 
60, 000 PSI (65% of the strength of the base material 
tensile strength for beryllium versus 60% for steel and 
titanium) which is equivalent to 400, 000 PSI steel and 
200, 000 PSI titanium bolts on a strength-to-weight 
basis. However, beryllium is not recommended for 
tension type fasteners because of its high degree of 
notch sensitivity. Best bolt properties were obtained 
by upset forging pure extruded beryllium bar stock 

at 1450°-1500°F with subsequent rolling of threads 
corresponding to the MIL-S-7742 thread profile modi- 
fied for a rounded root. Best thread depth to the point 
of tangency of the root was 55% of the theoretical 
depth. Aluminum nuts were superior to steel nuts and 
could be reused many times. Bolts with rolled threads 
had tensile strengths 50% higher than equivalent ma- 
chined threads. Shear properties two to three times 
superior to those of ground (12 microinch finish) bolts 
resulted from surface treatment to 27 microinch 
finish by etching in a chromic-phosphoric-sulfuric 
acid bath. Exhaust systems are necessary when 
machining and grinding so as to prevent machine 
operators from being exposed to beryllium and 
beryllium oxide particles. (Author) 


Whittaker Controls, Los Angeles, Calif. 
LIQUID OXYGEN TANK, VENT AND RELIEF 
VALVES, by Vern Smith. Final rept. on Contract 
AF 04(647)162. 29 Sep 59, 263p. Rept. no. 2000-11; 
includes rept. nos. D-122205-(1-4); AFBMD Doc. 
no. 9-10, 272. 
Order from LC mi$11. 10, ph$41. 10 PB 153 611 
The purpose of the program was to develop a valve 
which represented an advancement in the state-of-the- 
art in design, performance, methods of fabrication, 
and methods of testing. Simultaneously, the valve was 
to be compatible with the requirements for an existing 
missile to permit flight-test following development. 


Chemical Engineering 


California U., Los Angeles. 
THERMODYNAMIC AND ECONOMIC CONSIDERA - 
TIONS IN THE PREPARATION OF FRESH WATER 
FROM THE SEA, by Myron Tribus, Robert Asimow 
and others. Rept. on Sea Water Research. Sep 60, 
169p. Dept. of Engineering rept. 59-34. 
Order from LC mi$7.80, ph$25.80 PB 154 245 
This report is concerned with the following problems: 
Given the unit costs for various pieces of equipment 
and for differing sources of energy, how should the 
items of equipment be combined to produce fresh 
water from sea water at the lowest possible cost? 
How sensitive is the cost of fresh water to separate 
changes in unit costs of equipment and energy? What 
are the lowest attainable costs for water using avail- 
able technology and current unit costs? The answers 
to these questions appear as equations , in which the 
cost of fresh water is expressed in terms of unit costs 
and conventional operating parameters for engineering 
equipment. Each supposition upon which the cost 
figure is based thereby stands clearly revealed and 
accessible for discussion. The attainment of simple 
equations is only made possible by drastically simpli- 
fying, the analyses. The results of these studies show 
relations among the value of resources and the cost of 
the water produced. 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
DEVELOPMENT OF AN EXPERIMENTAL CHLO- 
RINE INFUSER AND CHEMICAL FEEDER, by 
J. R. Dawes, H. Hochman, and J. J. Doman. 

21 Aug 56, 23p. Technical memo. M-113. 
Order from LC mi$2.70, ph$4. 80 PB 154 615 
A six per cent chlorine hypochlorite slurry can be 
made from liquid chlorine, dry chemical, and water 
by using a simple device built around an educator. No 
power is required other than that necessary to supply 
100 psi of water at a nomianl rate of 25 gpm. Under 
these operating conditions the discharge produced is 
suitable for direct spraying. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
ELECTROLYSIS OF SEA WATER, by T. Roe, Jr. 
and H. Hochman. 10 May 57, 15p. Technical note 
N-300. ° 
Order from LC mi$2.40, ph$3.30 PB 154 679 
Two electrolytic cells for the production of sodium 
hypochlorite from sea water were designed and fabri- 
cated. Data from their operation under varying condi- 
tions of flow rate and current density showed that both 
are capable of producing 2000 ppm available chlorine 
from sea water in a single pass. Addition of | lb per 
gal of salt to sea water gave more than twice as much 
available chlorine in the effluent as sea water at com- 
parable flow rates and current densities. Multiple 
pass runs of the effluent increased the available chlo- 
rine concentration to a maximum which was related 
to the temperature rise. Recommendations are made 
for improved cell design and use of cooling equipment 
to lower the rate of decomposition of the sodium hypo- 
chlorite produced. (Author) 
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yy Engineering Experiment Station, Annapolis, 
Md. 

EFFECTIVENESS OF THERMAL SHOCK FOR 

SCALE PREVENTION IN LOW PRESSURE EVAPORA- 
TORS, by G. R. Garber. 30 Sep 55, 16p. Evaluation 
rept. 010058M. 

Order from LC mi$2.40, ph$3. 30 PB 155 565 
This report released for sale to the public 19 Apr 61. 


A comparison was made of thermal shock treatment 
and Navy boiler compound-starch-thermal shock treat- 
ment (Navy standard) to determine scale preventive 
characteristics in low-pressure sea-water evapora- 
tors. When judged on the basis of shell vacuum, the 
controlling factor, standard Navy treatment was 
significantly better than thermal shock alone. Both 
were markedly better than notreatment. (Author) 


Naval Research Lab., Washington, D. C. 

SURFACE CHEMICAL METHODS OF DISPLACING 
WATER AND/OR OILS AND SALVAGING FLOODED 
EQUIPMENT. PART I: PRACTICAL APPLICATIONS, 
by H. R. Baker, P. B. Leach and others. Interim 

rept. 23 Feb 61, 24p. 19 refs. NRL rept. 5606. 
Order from OTS $0.75 PB 171 479 


The effectiveness of surface-active substances in dis- 
placing Navy Special] fuel oil and water from solid sur- 
faces has been demonstrated. A general mechanism is 
outlined for the rapid displacement of one liquid by 
another as a result of unbalanced surface forces. Two 
formulations have been developed, one for the dis- 
placement of fuel oil and the other for the removal of 
water from electrical, electronic, or mechanical 
equipment. Both formulations are relatively harmless 
to most electrical and electronic insulation. The fuel- 
oil-cleaning emulsion retards rusting of the ferrous 
metals with which it comes in contact, while the water 
displacing composition leaves a persistent and effec- 
tive rust inhibiting film over the surfaces of the equip- 
ment. Electrical and electronic components which had 
been submerged in a mixture of Navy Special fuel oil 
and sea water were effectively salvaged by treatment 
with the fuel-oil-cleaning emulsion and the water- 
displacing composition. An integrated procedure is 
outlined for the recovery of electrical, electronic, or 
mechanical equipment after such submersion. A 
method of sealing the insulated parts of electromotive 
equipment against the penetration of flooding water is 
also presented. (Author) 


Office of Scientific Research and Development. 

Div. 9. 
PREPARATION OF CHLOROAMIDES S-461, S-328, 
§-330, S-426, S-222, S-300, S-221, S-436, AND 
DECONTAMINANT 40, by R. T. Major, W. H. Engels 
and others. 17 Oct 45, declassified 1 June 58, 107p. 
OSRD-6111; ATI-30 719. 
Order from LC mi$5.50, ph$16.80 PB 154 875 
This report released for sale to the public 27 Mar 61. 


The results of laboratory development, pilot plant, 
and chemical engineering studies of preparation of 
S-461, S-328, S-330, S-426, S-222, and S-300 as well 
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as §-221, S-436, and Decontaminant 40 are summa- 
rized. The possibility of using S-461 in ointments and 
protective clothing led to the pilot plant study. The 
process for producing S-328 was developed for the 
purpose of securing an impregnite other than CC-2, 
which might be used in the solvent system of impreg- 
nation. A study of the process for producing S§-330 
from benzil and uréa was investigated. S-426, S-222, 
and S-300 are produced from the same starting mate- 
rials as is §-330. It is shown that S-436 produced 
from benzontrile and cyandiamide was more attractive 
than any other chloramide for protection against the 
nitrogen mustards. 


Civil Engineering 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
CHEMICAL STABILIZATION OF BEACH SAND, by 
C. V. Brouillette. 1 Dec 54, rev. Sep 56. 6lp. 
Technical memo. M-096. 

Order from LC mi$3.90, ph$10.80 PB 154 632 
A description of the diamine modification of the 
aniline-furfural (Formulation X-72) method of pro- 
ducing roadways in beach sand is given. This memo- 
randum was prepared for use by amphibious person- 
nel and includes personnel requirements and safety 
precautions. An alternative formulation (S-1) is 
discussed. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
DEHUMIDIFICATION OF ACTIVE WAREHOUSE BY 
MEANS OF SELECTIVE VENTILATION AND 
COMFORT HEATING, by Warren Viessman. 

30 Apr 51, 6p. 10 refs. Technical note N-021. 
Order from LC mi$1. 80, ph$1. 80 PB 154 638 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
DESIGN, DEVELOPMENT AND EVALUATION OF A 
20-FT BY 48-FT STRAIGHT-SIDED, GABLED- 
ROOF, PREFABRICATED STEEL BUILDING, by 
W.R. Mason and JaE. Schroeder. 10 Dec 53, 48p. 
8 refs. Technical memo. M-080. 
Order from LC mi$3.30, ph$7.80 PB 154 628 
The 20-ft by 48-ft straight-sided, gabled-roof, pre- 
fabricated steel building was developed to fulfill the 
need for a standard building. Evaluation of the design 
included a study of packaging and crating; erection; 
weathertightness; and structural adequacy for speci- 
fied snow, wind, and floor loadings. The building was 
satisfactory with the exception of the structural inade- 
quacy of the floor sills. A redesign was initiated to 
correct this deficiency and to have the building com- 
ply with the criteria established by the Defense Sup- 
ply Management Agency for a standard building for all 
services. An eight-foot section of the new floor de- 
sign was fabricated and tested and found to be struc- 
turally adequate. The redesigned building proved to 
be low in shipping cube (202.0 cu ft), low in steel 
weight (6200 Ib) and able to be easily and rapidly 
erected. (Author) 








Naval Civil Engineering Lab., Port Hueneme, Calif. 
DESIGN, DEVELOPMENT AND EVALUATION OF A 
25-FT BY 48-FT, DISASTER SHELTER, by 
W. R. Mason and J. E. Schroeder. 3 Apr 53, 29p. 

4 refs. Final technical memo. M-O8l. 
Order from LC mi$2.70, ph$4.80 PB 154 629 
The 25-ft by 48-ft Disaster Shelter was designed, 
developed, and evaluated to fulfill the need for emer- 
gency shelter in the event of a major disaster. The 
design and development included a close analysis and 
revision of the existing criteria and thorough studies 
of materials. The evaluation included erection studies, 
weathertightness tests, and structural tests to deter- 
mine its adequacy for withstanding the specified loads. 
The building was structurally adequate, both simple 
and rapid to erect, essentially weathertight, and 
economical in cost and use of materials. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
DEVELOPMENT OF AN IMPROVED PONTOON 
SYSTEM, by W. R. Mason and R. C. Towne. 3 Aug 55, 
69p. 17 refs. Technical memo. M- 106. 
Order from LC mi$3.90, ph$10. 80 PB 154 614 
Description of an improved pontoon system, com- 
parable both structurally and operationally to the 
present design, is given. The improved design is less 
costly, easier to fabricate, requires fewer parts, and 
is more quickly assembled. Report includes also an 
analysis of present pontoon gear and a study of manu- 
facturing problems and costs. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
DEVELOPMENT OF AN INSTRUMENT PILE TO 
MEASURE LATERAL THRUST EARTH PRESSURES, 
by R. J. Lowe. Interim memo. 31 May 51, 48p. 

4 refs. Technical memo. M-036. 
Order from LC mi$3.30, ph$7.80 PB 154 623 
To obtain the in-place properties of deep soil deposits 
in relation to pile foundations , a test instrument pile 
for measuring the earth's reaction along the embed- 
ded length of a pile subjected to lateral loads was de- 
veloped, fabricated, and tested. The Mark I instru- 
ment pile consisted of a 41-foot, boxed, lightweight- 
steel |-beam with eight pressure and deflection gage 
stations at 5-foot intervals on each of the wide faces. 
The bottom of the pile was fitted with a 1-foot-long 
driving shoe, and the upper end was open. The first 
sand embedment test was unsuccessful because of 
lack of adequate waterproofing. Test results of the 
second sand embedment test were erratic, attributed 
primarily to flexibility and narrowness of the basic 
section and inefficiency of the pressure gages . 
Different subsurface deflection curves were obtained 
by increasing the lateral movement of the pile at the 
surface, however, the sinusoidal curve assumed in 
theory was approached as the surface movement was 
increased. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
DEVELOPMENT OF EVALUATION PROCEDURE 
FOR LOAD TRANSFER DEVICES, by J. R. Keeton. 
Interim rept. for Feb 57 on Investigation of Load 
Transfer in Pavements. 30 Apr 57, 55p. 4 refs. 
Technical note 299. 


Order from LC mi$3. 60, ph$9. 30 PB 154 678 





‘The results herein reported indicated that the radius 
of relative stiffness (L) as measured by the extent of 
slab deflection under load is considerably greater than 
would be expected from a theoretical analysis of the 
slab. This appears to indicate a need for re-exami- 
nation of the basic design equations for joints. The 
results also show that in all probability an evaluation 
procedure for load transfer devices can be developed 
with relative slab deflection under load as the princi- 
pal criterion. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
EVALUATION OF “HUENEME BUILDING, " A 20- BY 
48-FT STRAIGHT-SIDED, GABLED-ROOF, PRE- 
FABRICATED STEEL BUILDING, by J. E. Dykins. 

1 June 55, 34p. 6 refs. Technical memo, M-104. 
Order from LC mi$3. 00, ph$6. 30 PB 154 613 


This memorandum covers the evaluation of a pro- 
duction model of "Hueneme building, " including a 
study of packaging and crating, erection, weather- 
tightness, and structural adequacy for specified snow, 
wind, and floor loadings. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
EVALUATION OF LARGE PONTOON (10' X 20' X6'), 
by J. V. Stalcup. Interim rept. 25 May 56, L5p. 
Technical note N -267. 


Order from LC mi$2.40, ph$3.30 PB 154 672 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
EVALUATION OF THE STANDARD 40-FT BY 
100-FT, ARCH RIB, METAL UTILITY BUILDING, 
by J. E. Dykins. 1 Feb 54, 25p. 2 refs. Final techni- 
cal memo. M-048. 

Order from LC mi$2.70, ph$4.80 PB 154 625 
The Standard Arch Rib, 40-ft by 100-ft, Prefabricated 
Metal Utility Building was evaluated to determine its 
adequacy for advanced base use. The evaluation in- 
cluded a study of packaging and crating, easé of erec- 
tion, and structural adequacy for the specified snow 
and wind loadings. It was found by test and observa- 
tion that the building can be packaged for overseas 
shipment in 386.80 cu ft with a gross weight of 
21,853 lbs; erection of the building was accomplished 
in 398 manhours , using a six man crew, a crane with 
operator, and a large pneumatic tired fork lift as an 
erection aid. The building was found structurally in- 
adequate under the structural loadings specified by 
Military Specifications. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
EXPERIMENTAL ARCTIC OPERATION, HARD TOP 
Il, 1954, by W. R. Reese. Rept. on Snow Compaction. 
29 Dec 55, 364p. 46 refs. Technical rept. R-007. 
Order from LC mi$11.10, ph$56.10 PB 154 619 


HARD TOP II was a continuation of HARD TOP I. 
The camp was rehabilitated and enlarged and a run- 
way system of main and auxiliary runways was con- 
structed using several variations of pulvimixer-roller 
technique. Successful C-47 operational tests were 
conducted. Further evaluation was made of logistical 
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problems , camp construction, maintenance and 
human factors , and a mechanical process for con- 
struction runways by compacting snow. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
FIELD ASSEMBLY AND TRAFFIC LOADING TESTS 
OF A PORTABLE, PRESTRESSED TIMBER ROAD- 
WAY, TEN-TON CAPACITY, DESIGNATED AS 
MODEL X-2, by P. J. Rush. 19 Oct 54, 37p. 6 refs. 
Technical note N-202. 

Order from LC mi$3.00, ph$6.30 PB 154 663 
A portable roadway of prestressed timber was de- 
signed for the purpose of supplying a traffic-way capa- 
ble of sustaining vehicles up to 20,000 lbs gross 
weight in passages over so-called impassable terrain. 
One hundred and forty-four linear feet of this portable 
roadway, designated as Model X-2, was emplaced at 
an area of extremely low-bearing soil at Laguna 
Mugu, California. Over five hundred traffic passes 
and more than fifty static loadings , of wheeled and 
tracked vehicles of gross weights ranging up to 

74,125 lbs , were made on the portable roadway. No 
serious structural damage was évident during or after 
the field tests. Deterioration of the supporting soil 
was apparent during and after loadings in excess of 
50,000 lbs. Assembly methods employed during the 
field tests were not rapid enough for tactical purposes 
A portable roadway development program based on 

the prestressed timber principle and concerned with 
increased load capacity, reduction of soil deteriora- 
tion, and rapid assembly procedures is continuing 

and will be the subject of future reports. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
FIELD TESTS ON LATERALLY LOADED INSTRU- 
MENT PILES, FIXED-HEAD LOADINGS IN SAND, 
FREE-HEAD LOADINGS IN CLAY, by H. G. Mason. 
15 Oct 56, 27p. 2 refs. Technical note N-276. 

Order from LC mi$2.70, ph$4.80 PB 154 673 


Details of the instrumentation used to obtain a fixed- 
head loading condition for static and repetitive testing 
are described. The effect that the degree of fixity has 
on the pressure and deflection patterns is discussed. 
A comparison is made between the measured deflec- 
tions and pressures and the theoretical deflection and 
pressure patterns as developed from the Palmer- 
Thompson theory. A method is presented by which the 
Navy facilities may have lateral thrust pile problems 
solved by IBM calculations at nominal costs. Also 
presented are details of the instrumentation used in a 
pile embedded in 40 feet of clay soil, including a new 
electronic pressure cell. Results of the "at rest" 
pressure studies are presented. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
HEATING AND VENTILATING ARCTIC HUTS, by 
R. F. Law. 1 June 53, 38p. Technical note N-145. 
Order from LC mi$3. 00, ph$6. 30 PB 154 653 


The purpose of this investigation was to improve the 
overall efficiency of the heating and ventilating system 
developed by the Laboratory during the winter of 
1951-1952 under project Polar Camp Heating and 
Ventilating, and to establish standard procurement 
Specifications for its components. 
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Naval Civil Engineering Lab. , Port Hueneme, Calif. 
HEATING SYSTEM FOR A PERSONNEL WANIGAN, 
by K. B. Edwards and Warren Viessman. Interim 
memo. 1 Feb 52, 22p. 8 refs. Technical memo. 
M-033. 


Order from LC mi$2.70, ph$4.80 PB 154 621 


Two under-floor, warm-air heating systems are pro- 
posed for use in arctic wanigans. One system utilizes 
an atomizing forced-air burner and a circulation fan, 
and the other makes use of a vaporizing pot burner in 
a selective gravity or forced-air heating system. In 
the latter system, forced-air circulation would be 
available when required by the weather and air-tem- 
perature stratification conditions . In the event of 
power failure, sufficient heat for survival would still 
be available. Both systems have supply ducts and re- 
turn plenums below the floor level. Using typical 
wanigan wall and roof construction, 55,000 Btuh is 
expected to provide 24 per cent is excess of the heat 
requirements to house twelve men comfortably when 
the out-side temperature is -40 F, and 2.5 per cent 
in excess when it is -65 F. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
IN-SERVICE TEST EVALUATION OF 20- BY 48-FT 
STRAIGHT-SIDED, GABLED ROOF, PREFABRI- 
CATED STEEL, "HUENEME" BUILDING, by J. E. 
Dykins . 15 Nov 55, 20p. Technical note N-232. 
Order from LC mi$2.40, ph$3.30 PB 154 666 


Buildings were procured for in-service testing within 
the Navy establishment. The using agencies were to 
complete the questionnaires furnished them covering 
the receiving and handling, erection, and performance 
phases of their buildings. This report covers the eval 
uation of the “Hueneme” building from the data com- 
piled from the in-service test questionnaires . 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
INSTRUCTION MANUAL FOR ALL WINTERIZED 
EQUIPMENT, by E. J. Beck. Rept. on Proj. Deep- 
freeze. 22 Nov 55, 22p. Technical note N-244. 
Order from LC mi$2.70, ph$4.80 PB 154 669 


The winterization equipment as described below has 
been developed to facilitate the operation of conven- 
tional equipment under low temperature conditions 
with a minimum of special techniques , training, and 
changes to the equipment. 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
INSTRUCTION MANUAL FOR SKID-MOUNTED 
LUBE OIL CARRIER (500-GALLON), by E. J. Beck. 
Rept. on Proj. Deepfreeze. 19 Oct 55, 19p. Techni- 
cal note N-255. 

Order from LC mi§1. 80, ph$1. 80 PB 154 671 
The Arctic Lube Oil Carrier is a portable, insulated 
supply tank for storing, heating and handling viscous 
lubricating oils at very low temperatures. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
INSTRUCTION MANUAL FOR SLED-MOUNTED 
WATER CARRIER (1000 GALLON), -by K. N. Tinkle- 
paugh. Rept. on Proj. Deepfreeze. 19 Oct 55, 10p. 
Technical note N-249. 


Order from LC mi$1. 80, ph$1. 80 PB 154 670 








The Water Carrier is an insulated, sled-mounted, 

1, 000 gallon tank, with pumping and heating equipment 
to allow: (1) pumping a tankful of water from an out- 
side lake or tank; (2) heating of the water during 
transit or standby; (3) snow melting to obtain water. 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
INSTRUMENTATION OF SAN NICOLAS DIESEL 
ENGINE POWER PLANT ENGINES WITH BOILING 
CONDENSING COOLING, by Earl J. Beck. Supplemen 
tal rept. 7 May 58, rev. 16 June 58. 28p. 2 refs. 
Technical note N-337. 

Order from LC mi$2.70, ph$4.80 PB 154 683 
The initial instrumentation was designed primarily to 
detect possible-sealing ring problem areas , but 
allowed partial analysis of the heat transfer and tem- 
perature distribution in the area of junction of cylin- 
der and head, including the upper portion of the piston 
ring travel. The analysis, with isothermal plots un- 
der four conditions of loading and cooling is given, in- 
cluding one run with forced circulation of low temper- 
ature coolant. A proposal for simple but more pre- 
cise instrumentation of one of the two 8-cylinder en- 
gines to be installed on San Nicolas Island is made. 
From the tests made, it was concluded that probably 
critical metal temperatures were well within estab- 
lished safety limits. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
INVESTIGATION OF GLARE PROBLEM, BUILDING 
253, SAN FRANCISCO NAVAL SHIPYARD, by D. B. 
Wright. 10 Apr 52, 19p. 16 refs. Technical note 
TN-086. 


Order from LC mi§$2. 40, ph$3. 30 PB 154 647 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
JACKETING OF TIMBER PILES: INTERIM REPORT 
ON JACKETS WITHIN THE TIDAL RANGE, byP. H. 
Petersen. 19 Jan 56, 16p. Technical note N-241. 
Order from LC mi§2. 40, ph$3. 30 PB 154 668 


The primary objectives of this phase of the study 
were: (a) to observe the problems relatitig to forming 
and placing the jacket, (b) to obtain a comparison of 
the bending strength of the jacketed portion of pile with 
that of a sound pile, and (c) to compare the relative 
costs of each method. 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
OIL-SLICK REMOVAL BY THE ABSORPTION 
METHOD, by S. J. Weiss and C. W. Davis, Jr. 

1 Aug 52, 30p. Technical note N-106. 
Order from LC mi$2.70, ph$4.80 PB 154 648 
An oil-slick removal machine employing an endless 
felt belt was designed and constructed, Operational 
tests of this machine have demonstrated that this 
method of utilizing the absorption characteristics of 
felt is not an effective manner of oil-slick removal, 
primarily because the wave action set up by passing 
water-borne traffic causes surging of the belt and 
repulsion of the oil-slick. No further action is recom- 
mended. (Author) 
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Naval Civil Engineering Lab. , Port Hueneme, Calif. 
PORTABLE ROADWAY, MODEL X-3, PRESTRESSED 
TIMBER, SIXTY-TON CAPACITY, by P. J. Rush. 

21 Mar 55, 47p. 5 refs. Technical note N-216.. 
Order from LC mi$3.30, ph$7.80 PB 154 665 


This note describes the design, fabrication, field test- 
ing, and analysis of a prestressed timber roadway 
structure intended to support the heaviest combat ve- 
hicle traffic across soils whose bearing capacity 
would not support the weight of a walking man. In 
field tests 160 lineal feet of roadway were placed, and 
many passages of wheeled vehicles up to 46 tons gross 
weight and tracked vehicles up to 57 tons gross weight 
were performed. No deterioration of the structure 
occurred. Some soil deterioration was apparent at 
the greater magnitudes of loadings , mostly occurring 
at a point where a water channel passed beneath the 
structure. Assembly time in the field was at a rate of 
34 lineal feet per hour; although assembly rates of 82 
lineal feet per hour were accomplished in practice on 
firm, irregular ground. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
PORTABLE ROADWAY, X-4, 60-TON 
CAPACITY, FOR UNSTABLE-TERRAIN AREAS, by 
P. J. Rush. 19 Jan 56, 25p. 6 refs. Technical note 
N-240. 
Order from LC mi$2.70, ph$4.80 PB 154 667 
This note describes the development of a prestressed 
timber roadway structure intended to support 60-ton 
traffic loadings across so-called impassable areas of 
mud or other extremely low-bearing-capacity soils. 
Assembly of the structure was performed at the rate 
of 73 lineal ft per hr by a crew of 18 men. Sixty 
traffic loadings with heavy wheeled and tracked vehi- 
cles were performed. A static loading test employing 
a weight of 90 tons upon a simulated 60-ton tank tread 
was performed. No structural deterioration of the 
roadway occurred as a result of the loading tests. 
Displacement of the supporting soil occurred under 
loadings greater than 50 tons, resulting in a settle- 
ment of the structure but in no impairment of its load- 
carrying ability. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
SIDE LAUNCHING OF PONTOON STRUCTURES, by 
R. C Towne. Supplemental rept. 14 Jan 57, 20p. 

3 refs. Technical memo. M-122; Supplement to Tech- 
nical memo. M-110; AD-136 863. 
Order from LC mi$2.40, ph$3. 30 PB 154 682 
The amount of barge reinforcement which would be re- 
quired to assure two successful side launchings using 
a 3 x 12 pontoon barge mounting an 02D or O6DH pro- 
pulsion unit on the outboard string was investigated. 
Launchings at 4-ft to 8-ft heights were specified. This 
report describes 14 side launching tests at 4-ft to 8-ft 
heights of two 3 x 12 pontoon barges: seven tests using 
a barge assembled with P-1 and P-2 pontoons and an 
equal number using a barge with T6B and T7A assem- 
bly. In all of the tests a simulated O6DH unit was 
mounted on the center of the cutboard strings. The 
test results show that (1) a barge carrying a propulsion 
unit on the outboard string can be reinforced to with- 
stand the impact of two side launchings and still be 
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operable, (2) damage to the structure will consist of 
indentation of the pontoon bottom plates and minor 
buckling of the deck plates directly under the propul- 
sion unit, (3) subsequent launchings eventually will 
cause the pontoons to leak by failure of pontoon corner 
seams, and (4) the present O6DH propulsion unit does 
not appear to be capable of withstanding, without dam- 
age, the forces caused by the large decelerations oc- 
curring during side launching. (Author) (See also 

PB 128 226) 


[Naval Civil Engineering Lab., Port Hueneme, 

Calif. ] 
SLAB FLOORS ON PERMAFROST: A MODEL 
STUDY, by J. M. Stephenson. 29 Sep 60, 6lp. 4 refs. 
Technical note N-392. 
Order from LC mi$3. 90, ph$10. 80 PB 154 700 
Building foundations which will remain stable for the 
life of their superstructure are difficult to construct in 
permafrost areas. At present, as one example of pro- 
ducing stability, buildings are raised several feet on 
piles set in the permafrost. Conventional slab floors 
were studied as a substitute for piles in a model test 
environment built to simulate a permafrost area and 
its seasonal soil and air changes. Dimensional analy- 
sis appropriately scaled the time, temperature. and 
linear dimensions. A small refrigeration coil, placed 
under the slab of the model building, attempted to 
keep constantly frozen soil beneath the model. The 
test was maintained for 43.5 days, equivalent to 3 
years of full scale slab, and soil temperatures were 
taken under and around the model floor. The results 
showed too much thawing of the soil and a slight rise 
in floor elevation. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
SLIPPAGE OF SPLIT-RING CONNECTOR JOINTS IN 
UNSEASONED LUMBER, by P. J. Rush. 14 May 53, 
3lp. 4 refs. Technical note N-149. 
Order from LC mi$3.00, ph$6.30 PB 154 654 
Two groups , comprising sixteen specimen joints in 
each, were subjected to sustained loadings for periods 
of 60 days and 90 days, respectively. Specimen lum- 
ber for the 60-day test period was unseasoned Dou- 
glas Fir stock obtained from a commercial yard; 
while specimen lumber for the 180-day test was ob- 
tained from fresh cyt Douglas Fir logs brought from 
Oregon. Control specimens, of seasoned Douglas 
Fir lumber obtained from the Construction Battalion 
Center yard, were used in both 60-day and 180-day 
tests. Both sets of specimens were instrumented to 
provide information regarding temperature and humid 
ity fluctuations , moisture content changes , dimen- 
sional changes , and displacements in joints. Data ob- 
tained from the experiment is presented in tabular 
and graph form. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
SNOW-COMPACTION EQUIPMENT, SNOW PLANES, 
by E. H. Moser, Jr. Final rept. 9 Feb 61, 34p. 

13 refs. Technical rept. 110. 


Order from LC mi$3.00, ph$6. 30 PB 154 463 
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Two sizes of snow planes were developed for leveling 
and grading snow in the construction of compacted- 
snow areas by the Navy cold-processing techniques. 
One has a 40-foot span and the other an 80-foot span. 
(Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
STUDY OF THE MOBILITY OF VEHICLES AS RE- 
LATED TO TRAFFICABILITY OF TRACTION 
MEDIA, by S. J. Weiss. 15 Jan 54, 30p. 16 refs. 
Technical memo. M-084. 

Order from LC mi$2.70, ph$4. 80 PB 154 630 
This report is a summary of the work conducted in re- 
lating the external performance of off-the-road vehi- 
cles to measurable characteristics of the terrain. 

The importance of the shear strength of the soil toits 
ability both to support vehicle loadings and to allow 
the creation of tractive effort for the propulsion of the 
vehicle has motivated consideration of a portable, di- 
rect shear apparatus as a trafficability instrument. 
Presented herein is a possible form of such an appa- 
ratus and an approach to performance prediction made 
possible by its utilization. Over-all success in 
achieving the ultimate objective of reliably estimating 
the soft ground performance of vehicles by these 
methods and techniques will depend upon continued 
theoretical development of the fundamental! relation- 
ships between soil and vehicles. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
T6B PONTOON ASSEMBLY PROCEDURE FOR AD- 
VANCED BASE P-10 COMPONENT, by W. R. Mason 
and R. C. Towne. Rev. 21 Sep 56. Technical memo. 
M- 102. 


Order from LC mi$3. 60, ph$9. 30 PB 154 633 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
TEMPORARY PROTECTIVE SHELTER: CONSTRUC- 
TION AND PERFORMANCE TESTS, byE.P. Donoghue, 
E. H. Moser and W. Viessman. | Aug 50, 
declassified. 83p. 10 refs. Technical rept. R-002. 
Order from LC mi$4.80, ph$13.80 PB 154 617 


A project was established to develop a portable, 
readily erected, prefabricated structure as a shel- 
ter against biological and chemical attack. Accord- 
ingly a standard ammunition hut was selected for 
trial as a suitable basic structure to which some 
modification would be made. It was equipped with 
utilities, air conditioning, and collective protectors 
to provide fresh clean air under pressure to make 
it suitable for occupancy. The data, results and 
recommendations contained in this report deal with 
the mechanical test, the evaluation of the structure 
and equipment, and the results obtained by 
pressurization. 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
TEST OF A 120-FOOT SECTION OF PRESTRESSED 
TIMBER LIGHTWEIGHT ROADWAY AT POINT MUGU 
MUD FLATS, by R. A. Brechenridge and T. L. 
Johnston. 10 Dec 51, 17p. Technical note N-081. 
Order from LC mi$2. 40, ph$3. 30 PB 154 645 








A 120-foot section of prestressed timber lightweight 
roadway was subjected to field tests to determine its 
suitability as a means of traversing semi-fluid marsh 
areas of minimum bearing capacity. The basic design 
principles of this type of roadway are sound, and 
modifications of this design can be developed topermit 
higher load capacities along the lines proposed in the 
recommendations contained in this report. 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
TIME STUDIES ON THE ERECTION OF THE 
U.S. NAVY STANDARD ARCH RIB PREFABRICATED 
STEEL, 20-FT BY 48-FT BUILDING, byG. B. 
Schaeffer. 5 Mar 53, 18p. 1 ref. Technical note 
N-139. 
Order from LC mi$2.40, ph$3.30 PB 154 652 
The investigation was divided into two parts; the first 
consisted of establishing the number of men required 
for the most economical erection team, and their re- 
quired training; the second consisted of establishing 
normal times for the erection of the building using 
repetitious erections for each component and overall 
erection manhours. 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
USE OF THE SOIL TRUSS MARK 2 IN DETERMIN- 
ING THE SHEARING STRENGTH CHARACTER- 
ISTICS OF A SNOW COVER, by S. J. Weiss. 

23 Jan 52, 23p. 6 refs. Technical note N-075. 
Order from LC mi$2. 70, ph$4. 80 PB 154 644 


Tests of the Soil Truss Mark 2 at the U. S. Naval 
Sierra Test Site, the cold weather station, have 
demonstrated the ability of this instrument toclassify 
the shearing strength of snow by means of technique 
similar to that used in soil. Classification of the snow 
cover in conjunction with planned quantitative vehicle 
mobility tests will afford a basis for the analysis of 
performance in snow. (Author) 


Electrical and Electronic Engineering 


Admiral Corp., Chicago, Ill. 

EVALUATION AND DEVELOPMENT OF 
MIL-C-14157 CAPACITORS FOR NUCLEAR RADI- 
ATION ENVIRONMENT, by E. R. Pfaff. Scientific 
rept. no. 6 on Contract NObsr-77612. Feb 61, 38p. 
Order from LC mi$3.00, ph$6.30 PB 154 241 


Capacitors impregnated with inhibited FC-43 and 
inhibited bis(phenoxyphenyl) ether dielectric fluids 
failed during gamma irradiation after 63 and 235 
hours respectively. Cross-linked polystyrene capaci- 
tors that were irradiated at room temperature failed 
in 377 hours. The standard-CPM08 capacitors sur- 
vived 1000 hours of irradiation at room temperature. 
Capacitors subjected to post irradiation environmen- 
tal tests survived. Six of twelve of the Bendix 
Scintilla (E-200) capacitors survived the elevated 
temperature gamma irradiation test. The E-200 units 
are thus the most radiation resistant capacitors that 
have been tested thus far. Capacitors are being man- 
ufactured with isocyanate treated Mylar, cyanoethyl- 





ated Kraft paper, and the radiation resistant dielectric 
fluids. (Author) (See also PB 153 096) 


Air Force Inst. of Tech., Wright-Patterson AFB, 

Ohio. 
SAMPLED-DATA DEVIATIONS IN A VERTICAL 
INDICATOR WITH A STELLAR MONITOR, by 
Thomas Michael Pienkowski. Master's thesis. Rept. 
for Oct 59-Aug 60 on B-70 Strategic Bomber. Sep 60, 
155p. 26 refs. WADD Technical rept. 60-674, super- 
sedes AFIT GGC-60-11; AD-249 269. 
Order from OTS $3.00 PB 171 609 
The use of a digital computer or a star tracker ina 
vertical indicator results in a sampled-data system in 
contrast to the usual continuous-data system. The use 
of sampled data instead of continuous data causes 
deviations in the vertical error. These deviations are 
explained, computed, and presented in accurate graph- 
ical form for use as a design aid. Additionally, the 
linear analysis of a sampled-data vertical indicator 
causes deviations from the vertical error existing in a 
physical (non-linear) sampled-data vertical indicator. 
This second variety of deviations is also explained, 
computed, and presented in accurate graphical form. 
(Author) 


Airborne Instruments Lab., Melville, N. Y. 
NONLINEAR ANTENNA STUDY, by C. Ball and 
M. Deckett. Rept. on Contract AF 30(602)1873. 
July 59, 44p. 1 ref. Rept. no. 5341-TN-4; 
RADC TN-59-294; AD-226 476. 

Order from LC mi$3.30, ph$7.80 PB 150 901 
Several different nonlinear antenna systems are de- 
scribed. The characteristic that is common to all of 
these systems is their susceptibility to continuous or 
near-gaussian interference. In the case of communi- 
cation circuits, their principal application is, there- 
fore, in those environments where the principal 
interference is due to signal sources other than the 
intended source and where all signal sources have 
low duty cycles. In these circumstances all of the 
antennas discussed have characteristics that either 
(1) cannot be obtained by linear arrays, or (2) can be 
obtained only by linear arrays with many more 
elements. In the first class are the space integration 
antenna, which has high a-c gain, and the spatial- 
coincidence antenna, which has spatial selectivity. 
The single-lobe antennas are theoretically in the 
first class but realizable current distribution prob- 
lems make linear antennas with such gains unfeasible. 
The first-order correlation arrays, which have high 
angular directivity, are in the second class. 

(Author) 


Airborne Instruments Lab., Mineola, N. Y. 
APPLICATION OF SEMICONDUCTOR DIODES TO 
LOW-NOISE AMPLIFIERS, HARMONIC GENERA- 
TORS AND FAST-ACTING TR SWITCHES, by 
R. Gardner, J. C. Greene and others. Quarterly 
progress rept. no. 1 on Contract AF 30(602)1854. 
Sep 58, 83p. 28 refs. Rept. 4589-M-1; RADC-TN-58- 
353; AD-206 047. 

Order from LC mi$4.80, ph$13.80 PB 155 258 


This report released for sale to the public 31 Mar 61. 
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Study and investigation are reported of the use of 
semiconductors as low-noise amplifiers , harmonic 
generators , and fast-acting TR switches. The use of 
the nonlinear reactance of a reverse-biased P-N junc- 
tion diode as a low-noise sum-frequency amplifier is 
analyzed in detail. Experimental results obtained on 
sum-frequency amplifiers constructed for use at 

1 Mc and at 400 Mc are described. The problem of 
using semiconductor devices as fast-acting TR * 
switches is outlined, and an analysis of pertinent TR 
system parameters in terms of the series resistance 
of the semiconductor diode is presented. The power- 
handling capability of presently available semiconduc 
tor devices most suited to this application is dis- 
cussed briefly. The use of the nonlinear reactance 

of a reverse-biased P-N junction diode as a harmonic 
generator is examined theoretically, and preliminary 
experimental results on a low-frequency prototype 
harmonic generator are given. 


American Electronic Labs., Inc., Philadelphia, Pa. 
ANTENNA GROUP OA-1315( )/GL; COMPONENTS 
OF ANTENNA CONTROL EQUIPMENT, by R. New. 
Final progress rept. for 1 May 57-June 60 on 
Contract DA 36-039-sc-73263. [1960] 118p. 14 refs. 
Technical rept. 57033-F. 

Order from LC mi$6.00, ph$18.30 PB 153 594 
The efforts expended in the’ development of efficient 
coupling networks to be inserted between existing 
antennas and communication receivers are described. 
The coupling networks consist of three sections: an 
antenna matching network, a bandpass filter, an 
active impedance transformer, and a cathode follower. 
These networks , together with the necessary switching 
circuits , are contained within coupler units which are 
located near their associated antennas. Typical per- 
formance characteristics of the coupling networks are 
presented, indicating the net effect of their inclusion 
into the receiving system. An investigation was made 
of the purposeful use of ferromagnetic material in 
application to electrically short antennas. Theoreti- 
cal analyses are presented which mathematically 
measure the worth of the magnetic and dielectric en- 
closure concept. Experimental verification of the 
theory has been accomplished and is described by a 
series of experiments. Equipment was developed 
utilizing ferromagnetic material in tuning circuits 
located between the antenna and the receiver as 
opposed to its use as an enclosure for a short elec- 
tric antenna. (Author) 


Amphenol Electronics Corp., Chicago, Ill. 
MINIATURE AUDIO CONNECTORS, by C. E. Witt. 
Final rept. on Contract DA 36-039-sc-71184. 

31 Mar 58, 98p. 3 refs; AD-205 151. 
Order from LC mi$5. 40, ph$15. 30 PB 150 849 
The development and experimental investigation of the 
Miniature Audio connectors is directed toward materials 
and designs of plugs and receptacles of a type to en- 
gage and disengage rapidly, to resist water and mois- 
ture in the mated and unmated conditions, to be suf- 
ficiently rugged to withstand military portable and 
vehicular radio communication usage. This report in- 
Cludes data and information covering the period of the 
whole project, and summarizes discussions of the 
operational and technical problems. 
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Armour Research Foundation, Chicago, II. 
HIGH POWER TRANSDUCERS, by H. B Karplus and 
R. R. Whymark. Quarterly rept. no. 3 on Contract 
[Nonr] 2900(00). 14 Mar 60, 4p. ARF 1149-3. 
Order from LC mi$l1. 80, ph$1. 80 PB 153 777 


See also PB 147 498, PB 152 140 


Automatic Mfg. Div., General Instrument Corp. , 
Newark, N. J. 
DESIGN METHODS FOR HIGH FREQUENCY 
TRANSFORMERS, by Allan M. Hadley and John P. 
Tucker. Final rept. for 1 July 53-30 Nov 55 on Con- 
tract DA 36-039-sc-52679. [1955] 366p. 56 refs. 
AD-200 706. 
Order from LC mi$11.10, ph$41.10 PB 155 159 


This report released for sale to the public 29 Mar 61. 


Bartol Research Foundation, Franklin Inst. , 
Swarthmore, Pa. 


RESEARCH INVESTIGATION OF CATHODE EMIS- 


SIVE MATERIALS, by W. E. Danforth. Scientific rept. 


no. 10 on Contract AF 19(604)3904. 15 Oct 60, 26p. 
2 refs. AFCRL-TN-60-1142; AD-248 947. 
Order from LC mi$2.70, ph$4. 80 PB 153 907 
Studies have been continued regarding comparison of 
thermionic effects of a thorium monolayer on poly- 
crystal and single crystal tungsten. An apparatus for 
growing single grain tungsten ribbons has been com- 
pleted. A study of the thermionic properties of 
ZrC_g9.UC_ 29 has been made. Life tests on thorium 
impregnated tungsten matrix cathodes show that op- 
erating lifetimes of 15000 hours or greater can be 
expected. (See also PB 152 040) 


California U., Los Angeles. 
BILATERAL SWITCHING USING NONSYMMETRIC 
ELEMENTS, by Masanao Aoki and Gerald Estrin. 
Rept. on Contract Nonr-233(52). May 60, 55p. 3 refs 
Dept. of Engineering rept. no. 60-37; AD-240 400. 
Order from LC mi$3.60, ph$9.30 PB 149 816 


Magnetic core memory elements characteristically 
require bipolar applied fields. The vanishing inner 
diameter of toroids and the loss of the third dimen- 
sion entirely in deposited thin films demands mini- 
mization of the number of wires. A configuration 
which has been investigated and applied in a word 
organized memory is illustrated. It consists of a 
pair of mutually inverted and parallel connected 
transistors. The transistors are not in general sym- 
metrical. Some of the system considerations which 
determine the important design parameters is dis- 
cussed. Methods for location of regions of satisfac- 
tory operation in the many-variable space of the in- 
verted transistor pair are described. Although a 
particular design problem is discussed, attention is 
focused on the question, “What classical and new 
procedures can we use to reduce the number of di- 
mensions in such design problems?" The power of 
computers as a design tool is crucially dependent 
upon such processes. (Author) 








California U., Los Angeles. 
STOCHASTIC TIME OPTIMAL CONTROL SYSTEMS; 
by Masanao Aoki, Rept. on Contract Nonr-233(52). 
May 60, 19p. 1l refs. Dept. of Engineering rept. no. 
60-35; AD-239 653. 
Order from LC mi$2.40, ph$3.30 PB 149 137 
Control systems which are designed in such a way 
that the control system outputs catch up with the con- 
trol system inputs in the minimum amount of time are 
known as time optimal control systems. In other 
words, a time optimal control system is such that, 
given the final desired state of the system, it moves 
from the initial state to the final state in the minimum 
time. Since rather essential complications enter into 
the problem when the desired state of a control system 
is a function of time, only the problem with the origin 
as the desired state will be considered in this paper. 


CBS Electronics Div. , Columbia Broadcasting Sys- 

tem, Inc., Danvers, Mass. 
INVESTIGATION OF ULTRA-HIGH RESOLUTION 
FLYING SPOT SCANNER AND READOUT FOR 
PHOTOGRAPHIC REDUCTION, by Philip N. Hambleton, 
Clifford C. Cain, and J. Brendan Forrest. Final rept. 
on Contract AF 30(602)1908. Sep 59, 76p. 5 refs. 
RADC TR-59-170; AD-228 399. 
Order from LC mi$4.50, ph$12.30 PB 150 912 
Equipment required for the investigation of an ultra- 
high resolution flying spot scanner is described. The 
design, construction, and operation of this equipment 
is discussed for duplicating printed characteristics, 
photographs, and documents. Document reductions of 
100:1 and 200:1 were reproduced electronically on 
photographic paper positives with the breadboard 
equipment. A slow scan time of one second per frame 
and a flying spot scanner with P-16 phosphor were 
used. The readout or monitor tube used a long per- 
sistance P-12 phosphor. Although the P-16 ultra-high 
resolution flying spot scanner is capable of 1000 TV 
lines pey inch and should be the ultimate limiting 
aperture of the system, in practical applications the 
resolution of the available commercial lenses were 
limiting the resolution performance of the equiprhent 
and system. The circuitry of the system described. 
An analysis of the lens characteristics and perform- 
ance is given. The resolution of the readout or moni- 
tor tube using P-12 phosphor had resolutions of 
1500 TV lines per inch and exceeded the resolution of 
the flying spot scanner tube and insured no loss in 
resolution between the two systems other than me- 
chanical limitations of the lenses. (Author) 


Compagnie Générale de Télégraphie Sans Fil 

(France). 
FEASIBILITY AND RESEARCH ON A NEW TYPE OF 
ENDFIRE ANTENNA "SAUCISSON ANTENNA", by 
Erich Spitz. Final technical rept. for 1 Jan-30 Sep 60 
on Contract DA 91-591-EUC-1376. [1960] 62p. 5 refs. 
AD-248 235. 
Order from LC mi$3.90, ph$10.80 PB 153 719 
The development is described of a new type of endfire 
antenna called "'Saucisson Antenna”. It consists 
essentially of a two-wire line surrounded by a wire 
helix. The principle of operation is explained by the 
transformation of the excited antisymmetrical mode 


into the symmetrical radiation mode. The influence of 
different geometrical parameters is investigated and a 
scale mode] of a 350-600 mc range antenna working in 
the S band was built. A gain of about 20 db was 
achieved in the whole band with secondary lobes lower 
than 16 db. For a 16 db gain-antenna the secondary 
lobes are lower than 20 db. (Author) 


Cook Research Labs., Morton Grove, III. 
HYDRAULIC SERVO CONTROL VALVES. PART VI. 
RESEARCH ON ELECTROHYDRAULIC SERVO 
VALVES DEALING WITH OIL CONTAMINATION, 
LIFE AND RELIABILITY, NUCLEAR RADIATION 
AND VALVE TESTING, by W. L. Kinney, E. R. 
Schumann and P. A. Weiss. Rept. on Contract 
AF 3X616)5136, Nov 58, 146p. WADC Technical 
rept. 55-29; Part VI; AD-211 733. 
Order from LC mi$7. 20, ph$22.80 PB 155 147 
This report released for sale to the public 30 Mar 61. 


This report is divided into four sections. Design and 
operation of a test fixture intended for analysis of 
servo valve operation under various levels of oil con- 
tamination are described. Information on servo valve 
life and reliability, as obtained from valve manufac- 
turers and users, is presented, and the various design 
features influencing reliability are discussed. Design 
and construction of a valve-actuator assembly for use 
in a nuclear radiation environment are described, and 
test results on this unit under gamma radiation are 
presented. A series of evaluation tests was run on one 
unit each of three new types of valves, and the test re- 
sults are presented and discussed. (See also 

PB 154 966) 


Curtiss-Wright Corp., Quehanna, Pa. 
ANALYTICAL AND EXPERIMENTAL INVESTIGA- 
TION OF COMPACT CHARGE IONIZATION, by 
E.N Petrick, O. K. Husmann, and H. W. Szyma- 
nowski. Final rept. on Contract Nonr-2886(00) and 
ARPA order no. 5-58. 1 June 60, 182p. 77 refs. 
CWR 700-10; AD-240 709. 

Order from LC mi$8.90, ph$28.80 PB 149 847 
Diffusion flow rate tests with inert gases and ioniza- 
tion tests with cesium were conducted using emitters 
of sintered porous tungsten, electro-formed molybde- 
num screen, and micro-perforated platinum plate. 
Excellent correlation was demonstrated between meas- 
ured ion current and the predicted value based on dif- 
fusion data. The effect of surface diffusion flow was 
shown to be negligible. Cesium corrosion tests dem- 
onstrated the high-temperature long-term suitability 
of various materials, including tungsten, molybdenum, 
and aluminum oxide. In regard to fabrication of the 
ion source, a promising technique of brazing the sin- 
tered porous tungsten emitters into a molybdenum 
holder was developed. The generation of cesium 
within the fuel supply system was investigated in order 
to reduce fuel storage and handling problems. A 
cesium recovery of 89% of theoretical was measured. 
Data are included on the various phases of the investi- 
gation and specific recommendations are presented. 
(Author) 
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David Sarnoff Research Center, Princeton, N. J. 
GENERATION OF "COOL" ELECTRONS FOR LOW- 
NOISE MICROWAVE TUBES, by F. M. Johnson and 
W. Knauer. Semi-annual rept. no. 2, 1 Jan- 

31 July 59, on Contract DA 36-039-sc-78151. 

31 Aug 59, 28p. 5 refs. AD-228 558. 
Order from LC mi$2.70, ph$4.80 PB 154 523 
Development was accomplished of a practical lithium 
ion emitter to replace the earlier unsatisfactory 
cesium source. The construction of a plasma test 
tube was completed; this test tube will aid in investi- 
gating the rf-characteristic of the plasmas used for 
cooling. A theoretical analysis predicts a noise 
reduction in such plasmas which may make cooling 
unnecessary. (Author) 


David Sarnoff Research Center, Princeton, N. J. 
HIGH-TEMPERATURE, IMPROVED-EFFICIENCY , 
PHOTOVOLTAIC SOLAR ENERGY CONVERTER, by 
]. J. Wysocki, J. J. Loferski, and P. Rappaport. 
Triannual progress rept. no. 4, 15 July-15 Nov 59, 
on Contract DA 36-039-sc-78184. 30 Nov 59, 32p. 
AD 230 412. 

Order from LC mi$3.00, ph$6.30 PB 154 525 
Current work describes attempts to achieve higher- 
efficiency GaAs solar cells by fabrication improve- 
ments. Best results; 5% overall conversion efficiency 
on cells 1/4 cm? in area. Surface erosion of GaAs is 
one cause of low efficiency. Diffusion of phosphorus 
and nickel did not lead to appreciable improvement. 
An analysis of the spectral response of a photovoltaic 
cell is presented with some experimental examples 
showing how it can be used to study the lifetime in a 
finished cell. Improvements in spectral response are 


described using post diffusion processing. (Author) 
(See also PB 153 602) 


David Sarnoff Research Center, Princeton, N. J. 
HIGH- TEMPERATURE, IMPROVED-EFFICIENCY, 
PHOTOVOLTAIC SOLAR ENERGY CONVERTER, by 
]. J. Wysocki, J. J. Loferski and others. Triannual 
progress rept. no. 5, 15 Nov 59-15 Mar 60, on 
Contract DA 36-039-sc-78184. AD-236 973. 

Order from LC mi$3.30, ph$7.80 PB 154 526 


A new type of zinc diffusion process for GaAs using an 
open furnace has yielded cells up to 5.2% in efficiency 
This process is promising since present surface con- 
centrations are a tenth of what they should be. Prog- 
ress has been made on improved ohmic contacts. 
Spectral response curves show that lifetime is the 
limiting factor in the GaAs solar cells. The use of 
spectral response curves in determining lifetime is 
also discussed. Spectral response on ” and Pp sur- 
face layer silicon cells are presented. An analysis of 
the PEM effect as a solar energy converter is pre- 
sented showing it to be an inefficient conversion proc - 
ess with efficiencies of the order of 10° 39, This has 


been verified experimentally. (Author) (See also 
PB 154 525) 
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David Taylor Model Basin, Washington, D. C. 
DESIGN DETAILS AND OPERATING PROCEDURE 
FOR THE TMB NETWORK ANALYZER, by John H. 
Kenney and Ralph C. Leibowitz. Apr 59, 29p. 1 ref. 
Rept. 1272. 

Order from LC mi$2.70, ph$4.80 PB 155 577 
This report released for sale to the public 19 Apr 61. 


This report describes the physical characteristics, 
components, and instrumentation of the TMB Network 
Analyzer, and gives the layout arrangement and some 
construction details. The procedure for setup and 
operation of the network analyzer is explained suffi- 
ciently to permit the reader to utilize the facility. A 
brief description of the methods and techniques em- 
ployed in calibrating the components used with the 
analyzer is included. (Author) 


Developmental Engineering Corp. , Washington, D. C. 
RELIABLE HIGH-FREQUENCY COMMUNICATIONS, 
by R. E. Ankers, B. G. Hagaman, and G. F. Leydorf. 
Final rept. for 1 Dec 54-31 Aug 58 on Contract 
DA 36-039-sc-64486. [1958] 122p. 45 refs; 

AD-207 217. 
Order from LC mi$6.30, ph$19. 80 PB 155 025 
This report released for sale to the public 27 Mar 61. 


The application of tapered aperture amplitude distri- 
bution to horn antennas greatly increases their useful- 
ness in many applications. The TAHA combines the 
characteristics of directivity, effective side-lobe sup- 
pression and extended bandwidth. The TAHA has un- 
usually stable vertical-plane radiation characteristics. 
The variation of the vertical angle of maximum re- 
sponse with frequency is very moderate. A prelimi- 
nary study indicates polarization diversity may be in- 
corporated in the TAHA antenna. Radiation pattern 
characteristics, bandwidth, and secondary-lobe sup- 
pression are maintained in both polarizations. Polari- 
zation diversity in a single antenna will result in in- 
creased reliability, reduction in over-all cost, and 
conservation of space. The 4-wire, 300-ohm, 4-con- 
ductor line described in AD-207 218 represents a rec- 
ommendation for a balanced high-power, low-loss, 
open-wire line. The over-all attenuation of the line is 
computed to be less than 0. 2 db/1000 ft and therefore 
the losses from this line will be small when used with 
a 500 kw system. The proposed 300-ohm line, to- 
gether with the DECO-type balun, offers a complete 
system for feeding a balanced 300-ohm load, such as a 
TAHA antenna, from a 50-ohm (unbalanced) output of a 
transmitter with a minimum of losses. The design 
criteria for a high-power transmission line should 
consider the relationship of the cost of line construc- 
tion to the cost of generating added RF power to com- 
pensate for line losses so that the highest operational 
economy may be achieved over the life span of the 
installation. (Author) 





Diamond Ordnance Fuze Labs., Washington, D. C. 
EFFECT OF DC IN A MAGNETIC RECORDING 
HEAD, by J. C. Hoadley. 31 May 60, 16p. 1 ref. 
Technical rept. TR-848; AD-240 514. 
Order from LC mi$2.40, ph$3. 30 


PB 155 618 


The effect of direct current in a magnetic recording 
head is measured. The point of occurrence (with re- 
spect to the signal) of maximum noise can be con- 
trolled; unidirectional signal-handling capability can 
be increased. The direct current does not increase 
dynamic range, does not increase average signal-to- 
noise ratio, and the low-frequency response is 
reduced. (Author) 


Diamond Ordnance Fuze Labs., Washington, D. C. 
A NEW ELECTROCHEMICAL SYSTEM FOR HIGH- 
VOLTAGE LOW-CURRENT DRAIN APPLICATIONS, 
by William J. Pauli. 10 Mar 61, 2lp. TR-883. 

Order from OTS $0.75 PB 171 582 


A new wvattery system has been designed for miniature 
high-voltage, low-current drain applications. The 
battery, a stack of cells that are 1/2 in. in diameter 
and 0.013-in. thick, provides 60 v/in. of length. The 
capacity is 5 coulombs and the drain rate 0.1 to 10 pa. 
The unit operates over the temperature range -65°F 
to + 165°F; several stored at +125°F for more than a 
month showed very slight loss in output voltage when 
subjected to -65°F operation. (Author) 


Dunlap and Associates, Inc., Stamford, Conn. 
CODING OF EQUIPMENT FOR EASE OF MAINTE- 
NANCE, by Charles E. Van Albert, Norman B. Hall, 
and Jerome H. Ely. Rept. on Contract AF 30(602)1895. 
Oct 59, 14p. RADC-TR-59-160; AD-227 821. 

Order from LC mi$2.40, ph$3. 30 PB 150 911 


Background information for this study was obtained 
through field trips to various Airways and Air Commu- 
nication Service sites. Electronic equipment was ex- 
amined, technicians were observed while performing 
preventive maintenance checks and trouble-shooting, 
maintenance manuals were reviewed, and technicians 
and supervisory personnel were interviewed. As a fol- 
low-up, a questionnaire type survey was conducted 
among fifteen AACS sites. From these observations, a 
set of four recommendations was developed. Design 
details for each recommendation are given. These 
recommendations were tested by incorporating them on 
an oscilloscope. This coded scope was compared with 
an identical uncoded one in terms of the time required 
by technicians to locate malfunctions. The average 
trouble-shooting time for the coded equipment was ap- 
proximately one-half that of the uncoded equipment. 
The recommendations appear to be most useful in 
helping relatively unskilled technicians identify diffi- 
cult malfunctions. (Author) 


Dunlap and Associates, Inc., Stamford, Conn. 
RECOMMENDED EQUIPMENT CODING TO FACILI- 
TATE MAINTENANCE, by Norman B. Hall, Charles 
E. Van Albert, and Jerome H. Ely. Rept. on Contract 
AF 30(602)1895. Sep 59, 36p. RADC-TR-50-159; 
AD-227 820. 


Order from LC mi$3.00, ph$6. 30 PB 150 910 


A study was initiated to (a) determine what types of in- 
formation to place on prime ground-based electronic 
equipment, and (b) develop techniques for displaying 
this information, in order to assist Level 3 and Leve] 
5 technicians in performing both preventive and cor- 
rective maintenance. A set of four recommendations 
was developed concerning information to be displayed 
on prime electronic equipment. Specifically, it was 
recommended that the following information be dis- 
played: (1) designation of functional groups of equip- 
ment; (2) identification of signal paths; (3) identifica- 
tion of test points and indication, when appropriate, of 
sequence in which they should be used; and (4) pre- 
sentation of historical data displaying periodic read- 
ings taken at each test point when equipment was 
operating satisfactorily. These recommendations were 
tested.by incorporating them on an oscilloscope. This 
coded scope was compared with an uncoded one in 
terms of the time required to locate and identify mal- 
functions. The results showed that the average 
trouble-shooting time for the coded equipment was 
approximately one-half that of the uncoded one. 
(Author) 


Electron Physics Lab., U. of Michigan, Ann Arbor. 
LARGE-SIGNAL ANALYSIS OF CROSSED-FIELD 
DEVICES, by O. P. Gandhi and J. E. Rowe. Final 
rept. for 1 Sep 58-30 Sep 60 on Contract DA 36-039- 
sc-78223. Sep 60, 62p. 16 refs. 2820 5-F; 
AD-247 721. 

Order from LC mi$3.90, ph$10.80 PB 154 501 
Large-Signal Crossed-Field Amplifiers. A set of non- 
linear partial-differential integral equations was de- 
rived to describe the operation of the large-signal 
crossed-field amplifier, and these are used to study 
the effects of such parameters as magnetic field, 
space-charge forces, injection velocity parameter, 
and electron stream thickness on the efficiency and 
gain. The interaction is studied for Brillouin streams, 
nonslipping laminar streams, and nonlaminar streams. 
Large-Signal Backward-Wave Oscillators. The large- 
signal backward-wave interaction equations are 
studied for both thick and thin streams with and with- 
out the acceleration terms in the equations of motion. 
Premodulated Crossed-Field Streams. The effect of a 
premodulation on an electron stream in a crossed- 
field environment is investigated by using the small- 
signal equations. One of the principal reasons for 
studying this configuration is that a drift region can be 
used effectively in the middle of an r-f device struc- 
ture to absorb the initial heavy electron collection and 
hence reduce the power dissipation requirement of the 
structure. Positive-Sole Crossed-Field Interaction. 
When the positive-sole crossed-field device is ana- 
lyzed, it is found that beating velocity waves are 
excited on the stream. The complementary behavior 
of pasitive-sole crossed-field interaction with normal 
(negative-sole) interaction is established on the basis 
of small-signal equations. (Author) 














Electron Physics Lab., U. of Michigan, Ann Arbor. 
RESEARCH ON CROSSED-FIELD ELECTRON DE- 
VICES, by O. P. Gandhi, R. W. Larson and others. 
Quarterly progress rept. no. 7, 1 June-1 Sep 60, on 
Contract DA 36-039-sc-78260. Sep 60, 54p. 7 refs. 
2854 8-P; AD-246 785. 


Order from LC mi$3. 60, ph$9.30 PB 154 502 


722 

















)2 








ee 





Further calculations are carried out on nonlaminar 
M-type streams and the propagation constants for 
space-charge waves on a nonlaminar beam are pre- 
sented for two different beam thicknesses, corre- 
sponding to a thin and a thick stream respectively. 
Experimental information on the energy distribution 
characteristics at various points along the sole elec- 
trode for a space-charge-limited cathode in the M-type 
stream analyzer is presented and analyzed. The ap- 
pearance of coherent r-f output from the analyzer is 
correlated with the appearance of high-energy elec- 
trons at the various sole probes. A number of possi- 
ble electrode configurations for M-type injection sys- 
tems are presented and analyzed with respect to their 
abilities to produce laminar electron trajectories in 
the circuit-sole region. One particular geometry is 
analyzed in some detail. The minimum-energy method 
is applied to the solution of the input boundary value 
problem for thick-stream M-type backward-wave 
oscillators. Expressions are derived for the calcula- 
tion of the excited wave amplitudes and the start- 
oscillation conditions are derived. The small-signal 
and large-signal solutions for multiple-stream M-type 
devices are compared and the discrepancies in the 
excited wave amplitudes are explained. The effect of 
cyclotron waves is also explained. (Author) (See also 
PB 147 968) 


Electron Tube and Microwave Lab. , Calif. Inst. of 
Tech. , Pasadena. 

THEORY OF PARAMETRICALLY-PUMPED LONGI- 
TUDINAL-FIELD ELECTRON BEAMS, by Donald C. 
Forster. Technical rept. no. 14 on Contract 
Nonr-220(13), June 60, 164p. 39 refs; AD-238 142. 
Order from LC mi$7. 80, ph$25. 80 PB 148 323 


The general equations describing electron beams which 
have been excited by both a moderately strong pump 
source (or local oscillator) and a weak signal source 
are formulated in terms of coupled modes, including 
coupling to slow-wave circuits, and solved numerically 
for four problems of interest: (a) space-charge pumped 
longitudinal parametric amplifiers, (b) circuit-pumped 
longitudinal parametric amplifiers, (c) papametric 
cooling of slow space-charge waves, and (d)traveling- 
wave tubes with pump space-charge waves excited on 
the electron stream. Emphasis is placed on the para- 
metric amplifier solutions, and realization of noise 
temperatures as low as 55°K are indicated. Ampli- 
fiers with this noise temperature and with gain of about 
20 db per plasma wavelength should be realized by in- 
creasing the phase velocity of the pump wave through 
the use of circuit pumping. Reasons for the poor per- 
formance of the space-charge-pumped parametric 
amplifier are established. A discussion of the form of 
the general equations leads to new concepts about the 
coupling of positive and negative energy carriers 
through the action of parametric pumping. Experi- 
mental results are presented which tend to verify 
qualitatively some of the theoretical predictions for 
the behavior of the parametric amplifiers. (Author) 
Electron Tube Research Lab., U. of Minnesota ; 
Minneapolis . 
STUDIES ON BASE NICKELS FOR OXIDE-COATED 
CATHODES, by D. E. Anderson. Scientific rept. 
no. 9, 15 Apr-15 July 60, on Contract AF 19(604)3890. 
[1960] 118p. 12 refs. AFCRL TN-60-1154. 
Order from LC mi$6.00, ph$18.30 PB 154 450 


Cathodes , based on 0.2% and 0.08% Al-Ni alloys , 
have been operated at 1093°K in excess of 13,000 
hours. Emission levels of over 11 amps/cm2 are ‘obe 
served. Experiments are described on the effect of an 
extensive atmosphere of Ba vapor on the emission 
properties of oxide cathodes. Results on the activa- 
tion of oxide cathodes in the presence of heated Ti 
anodes indicate the enhancement of emission is caused 
by hydrogen released from the heated Ti. Experi- 
ments designed to investigate the optical properties 

of BaO thin film coatings are discussed. (See also 

PB 152 735) 


Electronic Defense Lab., Sylvania Electric Products, 

Inc., Mountain View, Calif. ; 
VACUUM TUBE PULSE MODULATOR ANALYSIS, by 
Henry Nettesheim. Rept. on Contract DA 36-039-sc- 
78281. 25 Jan 60, rev. 29 Nov 60, 109p. 8 refs. Tech- 
nical memo. no. EDL-M226; AD-236 758. 
Order from LC mi$5.70, ph$16.80 PB 154 213 
This report released for sale to the public 27 Mar 61. 


The development of high power, high duty factor pulse 
transmitters is of great importance to transmitter 
design engineers. As higher-power transmitting tubes 
become available, it becomes increasingly difficult to 
build modulator circuits capable of operating at a high 
duty factor into capacitive loads while still maintaining 
optimum pulse shapes. This memorandum presents a 
compendium of current "hard tube" modulator circuits, 
together with a detailed analysis of their circuit char - 
acteristics -- rise and fall times, droop, charge 
storage, and power-handling capacity. The following 
circuits are considered: transformer-coupled, : 
common cathode RC-coupled, common cathode direct- 
coupled, grounded cathode RC-coupled, and gated 
modulators. From the detailed mathematical analysis 
presented, virtually all circuit design parameters can 
be computed for any desired modulator. (Author) 


Electronics Research Lab., U. of California, 

Berkeley. 
ANALYSIS OF NONLINEAR SAMPLED-DATA SYS- 
TEMS WITH PULSE-WIDE MODULATORS, by T. T. 
Kadota. Rept. on [Contract Nonr-222(53)] 30 June 60, 
69p. 28 refs. Series no. 60, issue no. 290; 
AD-241 278. 
Order from LC mi$3.90, ph$10. 80 PB 150 109 
The inherent nonlinearities of pulse-width modulated 
systems arising from the modulation scheme present 
a serious analytical difficulty, which has led to vari- 
ous types of approximations of suchsystems. Through 
the method of S-function expansion, an exact expres- 
sion for the output of the pulse-width modulated sys- 
tem is obtained, and is interpreted into a block dia- 
gram which clearly indicates the type of nonlinearities 
involved in such a system. On the basis of the above 
method, two commonly used approximations are ex- 
amined and their validity is established under more 
severe conditions than have hitherto been assumed. 
(Author) 
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Electronics Research Lab., U. of California, 
Berkeley. 
QUARTERLY PROGRESS REPT. Rept. for 1 Jan- 
31 Mar 60 on Contracts Nonr-222(53, 54, 57, 74). 
30 Apr 60, 24p. IER Series no. 60 [issue] no. 28. 
Order from LC mi$2.70, ph$4.80 PB 148 098 


Summaries of work on back-scattering from cones., 
scattering from multiple targets , scattered fields 
from anisotropic media, radiation from a modulated 
ferrite traveling-wave antenna, microwave para- 
metric amplifiers , ferrite field-dis placement device for 
slot-coupling control, network theory, electronic cir- 
cuits research, antenna arrays from a data-process- 
ing viewpoint, information theory, solar emission and 
absorption, research in high-temperature semicon- 
ductor devices , and magnetic amplifiers . 


Electronics Research Lab., U. of California, 

Berkeley. 
SYNTHESIS OF NETWORKS PASSIVE AT p,, by 
R. W. Newcomb. Rept. on National Science Foun- 
dation Contract G-12142. 14 Sep 60, 3lp. 7 refs. 
Series no. 60, issue no. 317; AD-247 892. 
Order from LC mi$3. 00, ph$6. 30 PB 153 705 
If a network N has energy output q greater than or 
equal to zero at p for time equal to zero, then it is 
known that N is passive at P(o). If N is a two-portor 
a member of a general class of n-ports, it is shown 
that there exists a finite passive network N(P) such 
that N and N(P) have the same admittance matrix at 
p(o). A simple test for q_ greater than or equal to 0 
is given, for most N, and it is shown that the complex 
transformer isn't passive when Re p(o) is greater 
than 0. (Author) 


Electronics Research Lab., U. of California, 

Berkeley. 
SYNTHESIS OF PASSIVE NETWORKS FOR NET- 
WORKS ACTIVE AT po, by R. W. Newcomb. Rept. 
on National Science Foundation Contract G-12142. 
14 Sep 60, 54p. 11 refs. Series no. 60, issueno. 316; 
AD-248 151. 
Order from LC mi$3. 60, ph$9. 30 PB 153 704 
If a one or two-port network, N, has the product of q 
sub + and p sub o is less or equal to 0, synthesis 
methods are given for passive embedding networks 
which yield a natural frequency at p subo. The 
synthesis is based on the Y matrix. However, the 
synthesis is general, since N's with Z are treated du- 
ally, and a procedure is given for converting those N 
without Y or Z to ones which have a Y or Z while 
leaving q sub + unchanged. A synthesis for some 
n-ports is also given which uses the one or two-port 
synthesis after shorting appropriate ports. (Author) 


Electronics Research Lab., U. 
Berkeley. 
TRANSISTOR MAGNETIC INVERTER FOR SPEED 
CONTROL OF AC MOTORS, by N. Ilynski. 
15 June 60, 55p. IER series no 60, issue no. 286; 
AD-243 021. 
Order from LC mi$3.60, ph$9.30 


of California, 


PB 150 792 


The design and operation of a power transistorized 
inverter supplying a single-phase reluctance motor is 
reported. Transistorized power inverters were suc- 
cessfully used in many cases because of their high 
efficiency, small sizes, lack of moving parts, and re- 
liability. Different inverter circuits were studied; 
the inverter was designed and built. The main char- 
acteristics of the inverter with different kinds of load 
(resistive, inductive) were obtained. The influence of 
the inverter parameters on its characteristics was 
investigated. Characteristics of the reluctance motor 
were obtained when it was supplied from a sine volt- 
age source and from the inverter. (Author) 


Erie Resistor Corp., State College, Pa. 
ENERGY STORAGE CAPACITORS, HIGH DIELEC- 
TRIC CONSTANT. Final development rept. for 
14 Jan-23 Dec 60 on Contract NObsr-77554. [1960] 
78p; AD-248 545. 
Order from LC mi$4.50, ph$12. 30 PB 153 723 
Twelve sample capacitors were made using the stacked 
plate method.and tested according to contract specifi- 
cations. Degradation of the ceramic under high tem- 
perature - high voltage conditions caused the units to 
fail life test. The degradation was traced to an elec- 
trochemical reduction of the ceramic and subsequently 
high leakage. The ability of the ceramic to withstand 
high constant voltage conditions at elevated tempera- 
tures during earlier testing indicates that the constant 
pulsing of the voltage was the cause of failure, but 
also indicates that the ceramic can be improved to 
withstand the additional stress engendered by the 
pulsing. Those units which were not subjected to life 
test met the remaining electrical tests reasonably well 
in most instances. In those cases where failures oc- 
curred or questionable results were obtained, the dif- 
ficulties appeared attributable to the types of jacketing 
materials employed. The use of rigid jacketing com- 
pounds appears unsuited to this type of unit unless 
provisions are made to closely match the coefficient of 
thermal expansion of the jacket material to that of the 
ceramic over the operating temperature range. The 
use of plasticized materials of flexible materials 
would be probably more desirable. (Author) (See also 
PB 144 254) 


Ford Instrument Co., Long Island City, N. Y. 
BASIC DESIGN CONSIDERATIONS FOR REDUCED- 
TIME FACSIMILE SYSTEMS, by T. Erb, R. Banow 
and others. Technical note no. 2 on Contract 
AF 30(602)1864. 24 Feb 59, 91p. 19 refs. RADC- 
TN-59-83; AD-211 435. 

Order from LC mi$5.40, ph$15. 30 PB 150 900 
Contents: 

Possible time reduction 

The scanning and display problem 

The mechanical drum scanner and printer 

The flat-bed mechanical scanner and printer 

The electronic scanner 

Photographic input and output with an electronic 

scanner 

Electroluminescent scanning and display devices 

Scanners using other physical principles 
Digital position control of electron beams in flying spot 

scanners and printers 

Flying spot scanners - 
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Horizontal scanning 
Vertical deflection control 
Modifications of this method 
Flying spot recorders 
Positioning of flying spots by coding plates 
Problems of spot size, shape and brightness 
Other applications for digitally controlled cathode 
ray tubes 
Coding 
Outline of a facsimile transceiver 
The transmission link 


General Bronze Corp. , Garden City, N. Y. 
RESEARCH ON LOW SILHOUETTE ENDFIRE AR- 
RAYS, by Bruce F. Bogner and Robert A. Rhodes. 
Final rept. no. 1 on Contract AF 19(604)5710. 

1 June 60, 73p. 8 refs. AFCRC-TR-60-165; 

AD-248 590. 

Order from LC mi$4. 50, ph$12. 30 PB 153 864 
In the design of arrays of end-fire elements, the 
characteristics of the individual element both in free 
space and in the array are of importance in determin- 
ing the array configuration and performance. The 
free space performance characteristics of disc-on- 
rod elements and the nature of the mutual coupling and 
gain and pattern degradation of elements when placed 
in arrays was studied. Using this data, general de- 
sign equations for various fan and pencil beam arrays 
of disc-on-rod endfire elements were developed. 
Emphasis was placed on the-design of a single disc- 
on-rod element that would allow an array of six such 
elements lying in a common plane to meet a specific 
gain and side lobe requirement. An alternate so- 
lution to this requirement was also reached by re- 
moving the restriction that the elements all lie in one 
plane, and this latter arrangement resulted in the 
smallest array size to meet the requirement. The 
effects of launcher design and launcher coupling upon 
array performance, and the bandwidth characteristics 
of elements and arrays, were also investigated. Itis 
concluded that the specific gain and side lobe require- 
meat can be met by a six element single plane array, 
and further that arrays of end fire elements show 
considerable promise in antenna design. (Author) 


General Electric Co., Syracuse, N. Y. 
WIRE SONIC DELAY LINES, by S. W. Tehon. Rept. 
on Contract AF 3((602)1710. 14 Apr 59, 135p. 8 refs. 
RADC-TR-59-62; AD-214 596. 
Order from LC mi$6.90, ph$21.30 PB 155 073 
This report released for sale to the public 27 Mar 61. 


An investigation of wire sonic dalay lines is described, 
with the broad goals of reducing insertion loss, reduc- 
ing spurious response, increasing bandwidth and in- 
creasing frequency of operation. Insertion loss and 
frequency response are discussed for steady state op- 
eration, from the viewpoint of equivalent circuit analy- 
Sis. Transient and steady state response are discussed 
for a number of transducer types and configurations, 
following a novel method of analysis. Practical con- 
Struction methods were applied in the following fin- 
ished lines: (1) 500 kc, 2,780 psec delay; (2) 1 mc, 
2,780 psec delay; and (3) 1 mc, 10,000 usec delay. 
Piezoelectric ceramic transducers were developed for 
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low insertion loss, wideband operation. Operation was 
extended to high frequencies, indicating that high fre- 
quency limitations are imposed by the delay wire at- 
tenuation and dispersion. Low attenuation delay wire 
was developed, with a mechanical Q sufficiently high 
to extend the previous limitations on the delay band- 
width product. Practical limitations on line perform- 
ance are discussed, as determined by transducer 
coupling coefficient, delay wire attenuation, disper - 
sion, and assembly techniques. (Author) 


General Electronic Labs., Inc., Cambridge, Mass. 
VHF-UHF RECEIVER FRONT ENDS. Final rept. for 
1 July 54-31 Mar 58 on Contract DA 36-039-sc-64457. 
[1958] 116p. S refs. E-131-F; AD-210 287. 

Order from LC mi$6.00, ph$18. 30 PB 150 847 


The results of this work are a series of ac-powered 
receiver front ends which are continuously tunable over 
the frequency range 20 + 1000 mc, and a series of 
battery-powered front ends covering 70 to 500 mc. 
This report includes a brief history of the study phase 
and detailed descriptions of the mechanical and elec- 
trical properties of each of the developmental] front 
ends. Different techniques are required by front ends 
in different portions of the wide tuning range. The 
range 20 - 70 mc is covered by a conventional L-C 
tuner employing a ganged variable capacitor. The 70- 
to 200-mc tuner employs helical lines in a double- 
cavity resonator. The 200- to 500-mc range is tuned 
by a capacitively loaded coaxial resonator; the 500- to 
1000-mc tuner is similar, except that it employs a 
triple-cavity resonator rather than a double-cavity 
resonator. (Author) 


Georgia Inst. of Tech. Engineering Experiment 

Station, Atlanta . 
HIGH TEMPERATURE RESISTORS FOR PRINTED 
CIRCUITS, by Richard B. Belser and Douglas W. 
Robertson. Final rept. for 1 Apr 59-1 July 60 on 
Contract AF 19(604)5519, continuation of Contracts 
AF 33(616)3870 and DA 36-039-sc-42453. 30 June 60, 
104p. 80 refs. AFCRL TR-60-372; AD-249 826. 
Order from LC mi$5.70, ph$16.80 PB 154 166 


Films of the semi- refractory and refractory metals 
have been deposited on fused quartz substrates by 
sputtering and examined ip yacuo for temperature 
coefficient of resistance (TCR) over the range 25°C 
to 600°C. Selected specimens were subsequently tem- 
perature cycled in air and the temperatures at which 
irreversible changes in resistance occurred were re- 
corded. The metals examined fall into three general 
classes: members of the platinum family, platinum, 
osmium and ruthenium; the semi- refractory metals, 
titanium, Zirconium, vanadium and niobium, and the 
refractory metals, molybdenum, rhenium and tung- 
sten. The metals of the platinum family with the ex- 
ception of osmium exhibited TCR values in the approx 
imate range 1/4 to 1/2 the TCR of the bulk metal but 
were too high to be of value as normal resistor units 
On the other hand, similar films were utilized with 
success as resistor thermometers. The 

titanium, Zirconium vanadium and niobium were 
attacked by residual gases during the sputtering 
action to form metal compounds , nitrides of oxides . 
Films of these materials gave negative TCR values. 











The refractory metals , molybdenum, rhenium and 
tungsten exhibited low TCR values and high stabilities 
Studies of the protection provided 42 films of tung- 
sten or rhenium by overcoats of silicon monoxide, sil 
icon or chromium were conducted. In some instances 
protection for five or more cycles to 600°C in aiz 
were observed without film damage and power dissi- 
pation tests to approximately 800°C were performed 
successfully. 


Giannini Controls Corp., Duarte, Calif. 
PRESSURE TRANSDUCING AND INSTRUMENTATION 
TECHNIQUES. VOLUME I, BOOK I. GENERAL IN- 
TRODUCTION AND PART A TRANSDUCING TECH- 
NIQUES. Rept. on Contract AF 3X616)6186. 1 Aug 60, 
310p. Giannini Controls rept. no. ER 00000-56; 
WADD Technical rept. 59-743, Vol. I, book I. 
Order from OTS mi$11. 10, ph$47.10 PB 155 568-1 


This report released for sale to the public 19 Apr 61. 


An engineering study and evaluation of pressure trans- 
ducing techniques and related transmitting and indicat- 
ing system techniques is presented in two volumes of 
four books. Volume I, consisting of Books 1, 2, and 
3, gives a general introduction and covers the current 
state of the art. 


Giannini Controls Corp., Duarte, Calif. 
PRESSURE TRANSDUCING AND INSTRUMENTATION 
TECHNIQUES. VOLUME I, BOOK 2. PART B. TRANS- 
MITTING TECHNIQUES. Rept. on Contract 
AF 3X616)6186. 1 Aug 60, 370p. Giannini Controls 
rept. no. ER 00000-56; WADD Technical rept. 59-743, 
Vol. I, book 2. 
Order from LC mi§$11. 10, ph$56. 10 PB 155 568-2 
This report released for sale to the public 19 Apr 61. 


See PB 155 568-1 


Giannini Controls Corp., Duarte, Calif. 

PRESSURE TRANSDUCING AND INSTRUMENTATION 
TECHNIQUES. VOLUME I, BOOK 3, PART C. NU- 
CLEAR RADIATION EFFECTS. Rept. on Contract 
AF 3616)6186. 1 Aug 60, 117p. Giannini Controls 
rept. no. ER 00000-56; WADD Technical rept. 59-743 
Vol. I, book 3. 

Order from LC mi$6. 00, ph$18. 30 PB 155 568-3 
This report released for sale to the public 19 Apr 61. 


See PB 155 568-2 


Giannini Controls Corp., Duarte, Calif. 
PRESSURE TRANSDUCING AND INSTRUMENTATION 
TECHNIQUES. VOLUME II, PART A. IMPROVE- 
MENTS TO CURRENT PRESSURE TRANSDUCING 
AND TRANSMITTING TECHNIQUES; PART B, 
UNIQUE TECHNIQUES AND PART C, REFERENCES. 
Rept. on Contract AF 3X616)6186. 1 Aug 60, 172p. 
235 refs. Giannini Controls rept. no. ER 00000-56; 
WADD Technical rept. 59-743, Vol. II. 
Order from LC mi$8. 10, ph$27. 30 PB 155 569-1 


This report released for sale to the public 19 Apr 61. 


Volume II includes improvements, miniaturization and 
new techniques in addition to a reference section. (See 
also PB 155 568-(1-3) 


Gulton Industries, Inc., Metuchen, N. J. 
RESEARCH INTO SOLID STATE TRANSDUCING 
TECHNIQUES, by Walter Welkowitz, Rudolph Downs 
and others. Rept. on Contract AF 3X616)6359. Feb 60, 
238p. 50 refs. WADC-TR-59-742. 
Order from LC mi$10. 20, ph$36. 30 PB 155 567 
This report released for sale to the public 19 Apr 61. 


The effort was directed toward the measurements of 
pressure, acceleration, temperature, and heat flow. 
The major areas of investigation were the following: 
piezoresistance, magnetoresistance, piezocapacitance, 
heat transfer measurement using thermetric films, 
and heat transfer measurement using ultrasonic pulse 
techniques. In addition, preliminary investigations 
were carried out on the use of magnetic transitions for 
temperature measurement, measurement of tempera- 
ture using the pyroelectric phenomenon, measurement 
of heat transfer using a transverse thermomagnetic 
effect, the acoustoelectric effect, and plastic com- 
posite piezoelectric materials. In the area of piezo- 
resistance, in addition to background work, a minia- 
ture piezoresistive pressure gauge was built and 
tested. (Author) 


Howard Industries, Inc., Racine, Wis. 
RESEARCH AND DEVELOPMENT OF HAND 
DRIVEN GENERATOR G-50 (_ ) /G (XMIl) LIGHT 
WEIGHT (FOR USE WITH RECEIVER-TRANS- 
MITTERS RT-66/GRC, RT-67/GRC, AND 
RT-68/GRC) by W. Arthur Ernst. Technical rept. 
(final) 1 May 56-1 Dec 57, on Contract DA 36-039-sc- 
72335. [1957] 6lp. AD-158 529. 


Order from LC mi$3.90, ph$10.80 PB 150 846 


Hughes Aircraft Co., Malibu, Calif. 
INTERPOLATION TECHNIQUES APPLIED TO PAT- 
TERN SYNTHESIS, by A. Ksienski. Scientific rept. 
no. SR 3508/8 on Contract AF 19604)3508. Oct 60, 
23p. 7 refs. AFCRL-TN-60-1178; AD-250 937. 
Order from LC mi$2.70, ph$4. 80 PB 154 595 


A pattern synthesis method is presented that has ap- 
proximative characteristics similar to that of a 
Fourier series but is computationally much simpler, 


and consequently results in a higher over-all accuracy. 


Error estimates and convergence measures are pre- 
sented, which compare the above synthesis to the 
Fourier approximation and the Woodward method. 
(Author) 


Hughes Aircraft Co., Malibu, Calif. 
A METHOD FOR SYNTHESIS OF OPTIMUM DIREC- 
TIONAL PATTERNS FROM NON-PLANAR APER- 
TURES, by J. H. Harris and H. E. Shanks. Scientific 
rept. no. 3508/10 on Contract AF 19(604)3508. Sep 60, 
3lp. 4 refs: AFCRL-TN-60-1168; AD-250 938. 
Order from LC mi$3. 00, ph$6. 30 PB 154 596 
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The scalar radiation problem is considered for radiat- 
ing surfaces of arbitrary shape. The source distribu- 
tion which produces an optimum directional pattern is 
determined. Examples are included for apertures in 
planes and spheres. (Author) 


Illinois U., Urbana. 
A PROTON PROBE FOR MEASURING MAGNETIC 
FIELD, by Van Bluemel and Santimay Chatterjee. 
Technical rept. no. 16 on Contract Nonr-1834(05). 
22 Apr 60. 15p. 6 refs. AD-235 942. 
Order from LC mi$2. 40, ph$3. 30 PB 154 114 
This report provides a brief general description of the 
proton resonance device used for measurement of 
homogeneous magnetic fields from 3 kilogauss to 
15 kilogauss. 


Johns Hopkins U., Baltimore, Md. 
REPRESENTATION AND ANALYSIS OF SIGNALS. 
PART VII. SIGNAL DETECTION IN A NOISY WORLD 
by W. H. Huggins. Rept. on ContractsAF 19(604)1941 
and Nonr-248(53). 15 Sep 60, 92p. 21 refs. AFCRC 
TN-60-360; AD-245 887. 
Order from LC mi$5.40, ph$15.30 PB 152 965 
Many of the instrumentation principles used in elec- 
tronic equipments today contain the tacit assumption 
that it is possible to sort out the desired signal from 
the undesired signal by simple linear filtration. How- 
ever, when interfering signals and noise of unpredicta- 
ble form and widely varying intensities are present, 
linear filtration is no longer adequate. It is then neces- 
sary to accept or reject the signal on the basis of its 
signature or waveshape, and this requires the meas- 
urement of many coordinates. This problem is dis- 
cussed in terms of the geometrical notions of a signa] 
space and shows how signal energy, waveshape, and 
bandwidth are related respectively to the length, direc- 
tion and angular velocity of a signal vector in this sig- 
nal space. Attention is directed to the practical prob- 
lem of relating these abstract ideas to engineering 
practice and to designing an efficient signal analyzer 
which will measure the principal components of a sig- 
nal ensemble so that each signal may be adequately 
charecterized by specifying the fewest number of 
coordinates, thus simplifying the data-processing 
problem. The phase-principle of signal detection is 
generalized to be applicable to signals of arbitrary 
wave-form and it is shown that a particular realization 
of a phase detector using superlimiters requires about 
5 db more S/N than does a conventional matched-filter 
amplitude detector for the same detection and false- 
alarm probabilities. (Author) 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
AN S-BAND SYSTEM FOR MEASUREMENT OF 
SCATTERING FROM HYPERVELOCITY MODELS, by 
H. G. Pascalar and D. E. Crook. Rept. on Contract 
AF 19604)7400. Oct 60, 36p. 312G-0002; 
AD-250 799. 
Order from LC mi$3.00, ph$6. 30 PB 154 589 
The microwave system described has as its objective 
the measurement of both the amplitude and phase of 
the backward and forward scattering components from 
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the ionized trails following models fired from a hyper - 
velocity gun into a tunnel evacuated to upper atmos- 
phere pressures. Preliminary calculations indicated 
backscattering voltage reflection coefficients on the 
order of 10-3 to 10-4; consequently the requirement 
for amplitude sensitivity of the system to reflected 
signal, i.e. backscatter, was set at 10-5. The antici- 
pated magnitude variation of the signal transmitted 
through the ionized trail was on the order of a few db, 
so that the detector and indicator for the transmitted 
component was required to indicate clearly minimal 
amplitude changes of 0.1 db. In addition to measuring 
the amplitude of both the reflected and transmitted 
components, phase data was desired on both compo- 
nents. This phase requirement necessitates detectors 
which are phase coherent with the signal source. The 
phase coherent detector used here is a crystal con- 
trolled superheterodyne receiver. (Author) 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
TRAVELING-WAVE TUBES IN RADIOMETERS, by 
David Keren. Rept. on Contract AF 19(604)7400. 

28 Dec 60, 28p. 47G-0011; AD-249 572. 
Order from LC mi$2.70, ph$4.80 PB 154 061 
Existing low-noise traveling-wave tubes have been 
used rather extensively in radiometers and radar 
receivers. Certain effects pertaining to the perform- 
ance of these tubes such as intermodulation and 
phase modulation are at times neglected. An investi- 
gation was made into the causes of these effects and 
a quantitative evaluation of the performance of these 
tubes, specifically as applied to radiometers. All 
measurements and experiments reported were per- 
formed on three RCA type 6861 low-noise S-band 
tubes and the results are the average characteristics 
of these three tubes. The individual characteristics 
of all tubes were quite similar and the results*may 
therefore be applied to individual specimen. (Author) 


Material Lab., New York Naval Shipyard, Brooklyn, 

N.Y. 
PRIMARY REPLICA SOURCES FOR MEASURING 
LIGHT OUTPUT OF CATHODE RAY TUBE — 
SCREENS, by Milton Adelman. Final rept. 22 July 59, 
23p. 14 refs. Lab. Proj. 5032-B-15.40. 
Order from LC mi$2.70, ph$4.80 PB 155 320 
This report released for sale to the public 3 Apr 61. 


Primary replica sources developed for light output 
measurements of cathode ray tubes are described for 
screen types Pl, P2, PS, Pll, Pl2, Pl4, P19 and P25. 
The utilization of these replica sources for screens 
having a long phosphorescent decay, and the develop-: 
ment of limits for specific screen types are recom- 
mended for inclusion in MIL-E-1 electron tube speci- 
fications. (Author) 


Michigan U. Research.Inst., Ann Arbor. 
ONE-DIMENSIONAL TRAVELING- WAVE TUBE 
ANALYSES AND THE EFFECT OF RADIAL ELEC- 
TRIC FIELD VARIATIONS, by Joseph E. Rowe. 
Technical rept, no. 30 on Contract AF 30(602)1845. 
July 59, 59p. 9 refs. 2750 9-T; RADC TR-59-124; 
AD-226 006. 


Order from LC mi$3.60, ph$9.30 PB 150 902 








The equivalence of the differential equation and inte- 
gral equation approaches to the solution of the non- 
linear traveling-wave amplifier problem is shown 
rigorously. The equations can be transformed one 
into the other without making any additional assump- 
tions. The space-charge expression developed on the 
basis of considering the electron distribution in phase 
space is shown to give the same form for the space- 
charge weighting function as a space-charge expres - 
sion based on the electron distribution is space. Effi- 
ciency calculations are compared for the 2 methods 
and the agreement is excellent. The effect of radial 
electric field variations due to the circuit is con- 
sidered and it is shown that the efficiency for large 
streams is reduced in direction proportion to the 
square of the field reduction function. (Author) 


Microwave Research Inst. , Polytechnic Inst. of 

Brooklyn, N. Y. j 
CARRIER FREQUENCY NETWORKS, by Gerald 
Weiss. Rept. on Contract AF 30(602)1648. 12 Jan 59, 
192p. 37 refs. Research rept. R-701-58; PIB-629; 
RADC-TN-59-33; AD-210 112. 
Order from LC mi$8.70, ph$30. 30 PB 155 160 
This report released for sale to the public 29 Mar 61. 


A unified theory is presented of analysis and synthesis 
of linear carrier frequency networks, based on the 
work of various authors in the field. The response of 
the network to the modulation envelope is character - 
ized by an envelope response function, a doubly-com- 
plex expression, which depends on 2 independent pa- 
rameters, the carrier frequency and the carrier phase 
resolution angle. The poles and zeros of the envelope 
transfer function are derived from the poles and zeros 
of the conventional network response function. Practi- 
cal synthesis requires that the desired function be ap- 
proximated by a realizable one. A logical approxima- 
tion procedure is selected which leads to results iden- 
tical to those obtained by the conventional low-pass 
band-pass transformation. It is shown that the con- 
‘ventional R-C notch networks used in ac servomecha- 
nisms are merely R-C realizations of the low-pass 
band-pass transformation for special pole locations. A 
simple, practical method is described for the design of 
ac lead networks, particularly bridged-T's and paral- 
lel-T's, directly from the pole-zero specifications. 
Realizability of these structures requires a sacrifice 
of zero frequency gain. A simple formula compares 
the gains of the various networks. The desired net- 
work can be realized by doubling the value of the 
specified zero. (Author) 


Microwave Research Inst. , Polytechnic Inst. of 

Brooklyn, N. Y. 
COMPENSATION OF NONLINEAR FEEDBACK SYS- 
TEMS BY MEANS OF AN INEXACT MODEL, by 
Kenneth R. Kaplan and John G. Truxal. Rept. on Con- 
tract DA 30-069-ORD-1560. 8 Jan 58, 24p. 5 refs. 
Rept. R-636-57; PIB-564; AD-153 917. 
Order from LC mi$2.70, ph$4. 80 PB 154 804 
A conditionally stable system exhibiting sustained 
oscillations in the presence of an amplitude-dependent 
nonlinearity was used to illustrate the shortcomings of 


exact Compensation, as well as the design and practi- 
cability of an inexact model. In general, the experi- 
mental results served to substantiate the theoretical 
predictions. The system with exact compensation did 
yield a very small output when driven with a ramp. 
The inexact model provided stability, and greatly en- 
hanced the properties of the system. 


Microwave Research Inst., Polytechnic Inst. of 

Brooklyn, N. Y. 
DISTRIBUTED PARAMETER NETWORK SYNTHESIS 
USING THE POTENTIAL ANALOG COMPUTER, by 
Alfonse Acampora. Rept. on Contract AF 30(602)1709. 
6 Apr 59, 49p. 8 refs. Research rept. R-719-59; 
PIB-647; RADC-TN-59-182; AD-216 434. 
Order from LC. mi$3. 30, ph$7.80 PB 150 906 
In the past, a computer utilizing a potential analog has 
been used in lumped-element circuit synthesis. A pre- 
scribed immittance amplitude and phase response was 
approximated with a rational function of the complex 
variable P =a + jw. Since the computer is capable of 
yielding only rational function solutions, attempts to 
extend its use to approximate distributed parameter 
loads in terms of transmission lines and resistors lead 
to complications. Driving point and transfer impedance 
as well as scattering coefficients of such approximating 
networks are, in general, not expressible as rational 
functions of P, but are usually transcendental in nature. 
In this thesis, a transformation of the complex 
variable, termed a lambda transformation ( A= 5+), 
is described and used whereby networks consisting of 
lossless commensurate, transmission lines and re- 
sistors are directly expressible as rational functions 
of the transformed variable A. The computer can be 
used to achieve networks which approximate a pre- 
scribed amplitude and phase response of a certain net 
work function over a defined range of real frequency. 
The distributed parameter approximating structure is 
arbitrary u: form and number of elements except that 
it consists of lossless commensurate lines and resis- 
tors. The structure of the resulting networks is spe- 
cifically prescribed at the outset of the approximation 
procedure. In the latter case, the particular network: 
considered are cascaded, lossless-line, two-ports 
terminated in pure resistance. (Author) 


National Research Labs., Ottawa (Canada). 
LOW TEMPERATURE PERFORMANCE OF LEAD 
ACID BATTERIES, by T. R. Ringer. Sep 60, 38p. 
2 refs. Mechanical engineering rept. MD-45. 
Order from LC mi$3.00, ph$6.30 PB 154 550 


The discharge characteristics of two lead acid 
batteries of 100- and 45-ampere-hour capacity were 
determined for a range of current discharge rates 
over a temperature range of +75°F to -60°F. 
(Author) 


Naval Avionics Facility, Indianapolis, Ind. 
ELECTRICAL HOOK-UP WIRE, FUNGUS RESIST- 
ANCE OF, by Paul H. Guhl. Feb 58, 44p. Materials 
rept. no. 54; AD-200 088. 

Order from LC mi$3.30, ph$7.80 PB 154 487 


This report released for sale to the public 27 Mar 61. 
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In the search for a reliable, accelerated test pro- 
cedure for the determination of fungus resistance of 
hook-up wire insulation, results obtained from experi - 
ments conducted on wire specimens were compared to 
results obtained on like specimens exposed to the en- 
vironment of a tropical locale. Two test procedures 
were followed: the petri dish culture method of specifi - 
cation MIL-I-631 and a surface insulation resistance 
method similar to that of specification MIL-W-5086. 
Test specimens of hook-up wire were sent to the 
Tropical Exposure Site in the Panama Canal Zone 
where surface insulation resistance values and visual 
fungus growth were determined periodically. Neither 
test method was infallible; the results obtained by the 
petri.dish culture method were much more reliable in 
the prediction of fungus resistance of hook-up wire. 
(Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
CORROSION OF LEAD CABLE SHEATHS AT 
KODIAK, ALASKA, by E. R. Holden and W. A. 
Bowen, Jr. Final memo. 5 Feb 51, 26p. 6 refs. 
Technical memo. M-042. 

Order from LC mi$2.70, ph$4. 80 PB 154 624 
Lead-sheath corrosion of the underground telephone 
and electric power cables at Kodiak, Alaska, has 

been investigated. Potential, resistance, and current 
measurements were made between the sheath anda lead 
slug which was pulled through an adjacent duct. Vari- 
ous other electrical tests were conducted. pH and 
resistivities were determined on water and soil 
samples. Corrosion products and other materials 
were analyzed. The data and visual observations show 
that serious electrolytic corrosion is taking place and 
that chemical corrosion also is occurring, butto a 
lesser extent. The electrolysis of lead is attributed 
primarily to galvanic currents arising from the bond- 
ing of a copper ground to the lead sheath. The infor- 
mation secured indicates that the chemical corrosion 
is caused by alkaline materials which are being 
leached from the concrete. 


Naval Civil Engineering Lab. Port Hueneme, Calif. 
DEVELOPMENT AND EVALUATION OF A KNOCK- 
DOWN ANTENNA MAST, by J. E. Schroeder and J. J. 
Traffalis. Final rept. 5 Sep 57, 2lp. 4 refs. Technica 
note N-319. 

Order from LC mi$2. 70, ph$4. 80 PB 154 681 
The laboratory was authorized to develop a suitable 
mast for use on rhombic and strongback antenna instal - 
lations. This report covers the design criteria, a de- 
scription of the developed mast, test procedures, and 
conclusions reached from the evaluation of test results. 
it is recommended that the developed mast be accepted 
for advanced base use. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
PERFORMANCE OF THE AN/URM-37 FOR RADIO 
INTERFERENCE MEASUREMENTS, by D. D. Hughes. 
20 May 57, 3 refs. Technical note N-302. 
Order from LC mi$2. 70, ph$4. 80 PB 154 680 
The AN-URM-37 was found to lack the required sen- 
sitivity for the direct correlation with standard con- 
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formance testing equipment and procedures given in 
BUSHIPS Specification MIL-I-16910A. It was also de- 
termined that moderately high ambient levels of radio 
frequency energy, modulated at an audio frequency 
rate, can prevent operation of this type of equipment. 
The AN-URM-37 does exhibit desirable characteristics 
when used as a broad-band voltmeter. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
RADIO INTERFERENCE RADIATION TESTS ON AN 
ALTERNATING CURRENT POWER SYSTEM FOR 
AUTOMOTIVE EQUIPMENT, by D. B. Wright. 

15 Jan 52, 18p. Technical note N-071. 


Order from LC mi$2. 40, ph$3. 30 PB 154 643. 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
RADIO INTERFERENCE SUPPRESSION OF A PROS- 
PERITY NO. 2C-Jr. LAUNDRY WASHER, by 
A. M. Intrator and E. D. Pettler. 20 Feb 53, 14p. 
Technical note N-128. - 

Order from LC mi§$2. 40, ph$3. 30 PB 154 651 
An investigation was made to determine a practical 
method of suppressing radio interference generated by 
operation of a 25-lb wringer-type laundry washer, type 
2C Junior. Measurements indicated that approximately 
every twenty seconds (the time point at which the 
motor was reversed), narrow high-intensity pulses 
were radiated from the laundry washer. The magni- 
tude of the pulses was of the order of 10* microvolts 
per meter at frequency of 200 kc to 20 mc, measured 
5' from the machine. Interference of a higher repeti- 
tion rate and a lower level was observed continually 
throughout the above frequency range. This continual 
low level interference was filtered and shielded to a 
point where it was not detectable but the narrow high 
intensity pulses were not satisfactorily reduced by 
these standard suppression techniques. The high in- 
tensity pulses were caused by transients resulting 
from switching of the reversing contactors. The 
switching transient interference does not lend itself to 
elimination by the methods presently used in radio 
interference suppression. The use of lossy lines and 
non-linear resistors was considered. Only the latter 
was considered to have promise. 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
SOME THEORETICAL CONSIDERATIONS CONCERN- 
ING RADIATION FROM OVERHEAD TRANSMISSION 
LINES, by A. M. Intrator. 28 June 53, 36p. 14 refs. 
Technical rept. R-003. 

Order from LC mi$3.00, ph$6.30 PB 154 618 
An experimental program to investigate methods of 
suppressing radiation from overhead power lines 
called for the use of some new techniques. To under- 
stand the problem more fully and to obtain information 
useful in planning the tests, a review of the theory of 
radiation from overhead lines was made and the 
theory used to compute values and construct curves of 
the radiation field pattern within 3000 meters of a 
3-wire transmission line 2000 meters long with ground 
return through the earth. It is assumed that the line 
acts as a horizontal transmitting antenna and that 

both the transmitting and receiving antenna are rela- 
tively close to the ground. Only the surface wave 








need be considered under these conditions. It is 


concluded that radiation from power lines is direc- 
tional along the axis of the line and that the field 
strength decreases rapidly with distance from the 
line. Interference caused by the coupling of spurious 
energy to power lines will be slight at very high 
frequencies. Radiation will more likely be greater 
from transmission lines with grounded-neutral, wye- 
connected transformers at both ends than from other 
systems. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
TELEPHONE BATTERY BOX, by A. M. Intrator. 
23 July 51, 28p. Technical note N-029. 
Order from LC mi$2.70, ph$4. 80 PB 154 639 
At the request of the Bureau of Yards and Docks, the 
Laboratory has studied the possibility of designing 
a battery box for use with Telephone Set Y&D Stock 
No. 3K15-4 and Ringer Box Y&D Stock No. 3K14-1. 
A laminated plastic model was prepared for arrange- 
ment.and.dimensional studies, which led toa general 
molded-plastic design suggested for quantity 
production. 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
UNIVERSAL PREFABRICATED WIRING HARNESS, 
by E. D. Pettler. 30 July 53, 10p. Technical note 
N-158. 

Order from LC mi$1.80, ph$1.80 PB 154 656 
The problem resolves itself to one of designing an 
electrical distribution harness that will require a 
minimum of tools and can be applied to the structure 
with as little exertion on the part of the mechanic as 
possible. This harness should be so designed as to 
be universal for all sizes and shapes of structures. 
A polarized plug-in system is used to make it possi- 
ble for inexperienced personnel wearing arctic cloth- 
ing to easily install this type of wiring system by sim 
ple written instructions that would accompany the 
component parts. Most of the components are pre- 
wired with the conductors insulated with a relatively 
inexpensive compound. It is expected that the cost of 
such a system will be economical, as all of the com- 
ponent parts are now presently available on the mar- 
ket and need to be only slightly modified to meet the 


requirements of the "Universal Prefabricated Wiring 
Harness ." 


Naval Ordnance Lab. , Corona, Calif. 
DESIGN OBJECTIVES FOR TELEMETRY R-F 
TRANSMISSION LINKS FOR THE PERIOD 1960 TO 
1970, by T. B. Jackson. 1 Jan 61, 26p. NAVWEPS 
rept. 7161; NOLC rept. 538, supersedes NOLC tech- 
nical memo- 73-48; AD-249 937. 
Order from OTS $0.75 PB 171 690 
Performance characteristi¢s, design limitations, and 
special operational features required in a general- 
purpose UHF telemetry transmission link are pre- 
sented. Separate consideration is given to the trans- 
mitter, receiver preamplifier -converter, ' distribution 
amplifier, main receiver, and receiving antenna por- 
tions of the link. Flexibility of operation and provision 


for adapting the ground station complex to other than 
the presently assigned UHF telemetry bands are 
emphasized. (Author) 


Naval Ordnance Lab., White Oak, Md. 
A FREQUENCY MODULATION PLAYBACK SYSTEM 
WITH WOW AND FLUTTER COMPENSATION, by 
Victor S. Newton. 1 Aug 59, 22p. 3 refs. NAVORD 
rept. 6633; AD-231 113. 
Order from LC mi$2.70, ph$4. 80 PB 154 814 
Magnetic tape recording systems which use an FM 
carrier are subject to noise caused by variations in 
tape speed. This report describes a playback system 
which operates on a sampling principle to reduce this 
noise electronically. The noise is removed by divid- 
ing thé data frequency by the reference frequency. 
By doing this the degree of compensation is main- 
tained independent of data frequency, thus overcoming 
a disadvantage of earlier systems. The system also 
features improved data handling capacity and sim- 
plicity. (Author) 


Naval Research Lab., Washington, D. C. 
THERMOELECTRICITY, by J. W. Davisson, Joseph 
Pasternak and others. Status rept. no. 6, Dec 60- 
Jan 61. [1961] 10lp. 14 refs. NRL memo. rept. 1127. 
Order from OTS $2.50 PB 171 691 


Results are summarized of research (1) on principles 
for selecting thermoelectric (TE) materials, (2) on 
the development of new semiconductor materials for 
converting heat to electricity from 800° to 1600°K, (3) 
on the correlation between’the semiconducting proper- 
ties of CuGaTe?2 and tellerium vacancies in the lattice, 
(4) high-temperature measurements of TE materials 
(especially alloys of AgSbTe2 and AgBiTe2) for power 
conversion, (5) on structural investigations of TE ma- 
terial (e.g., BigSbjgSeTe25), (6) on refractory gado- 
linium and hafnium compounds, (7) on (Cr, Mn)Si2 
Btype and on (Co, Fe)Si n-type systems, (8) on the 
ebeck-coefficient and dc-resistivity measurements 
on LaMnO3 and LaFeO3 with SrO additions and on ZnO 
with Al203 additions, (9) on the effect of oxidizing and 


reducing atmospheres on the differential Seebeck co- 
efficient of liquid Na2O-6V205, (10) on the physical 
properties of solid solutions, and compounds of metals 
with tungsten trioxide, and other semiconductor ma- 
terials, (11) on the thermal conductivity of cuprous 
sulfide, (12) on the preparation of and the transport 
processes in inorganic amorphous solids (e.g., the 
systems As:Se:Te and As:S:Te), (13). on the prepara- 
tion of compositions with 20% AlAs, and (14) on the 
electrical properties of ytterbium nitride. It is an- 
nounced that a figure of merit of 45 x 10°% at 800°C 
has been obtained for Gd2Se3 and that a 2-stage 
thermocouple has operated with an overall efficiency 
of 13%. (See also PB 161 977) 


New Mexico U. Engineering Experiment Station, 
Albuquerque. . 
TRANSACTIONS OF THE 1959 SYMPOSIUM ON 
RADAR RETURN. 11-12 MAY 1959. PART I. UN- 
CLASSIFIED PAPERS. Rept. on Contract N123-60530- 
18138A. [1959] 455p. 78 refs. NOTS TP 2338; 
AD-244 937. 
Order from LC mi§$11. 10; ph$69. 50 PB 155 079 
This report released for sale to the public 29 Mar 61. 
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Contents: 

What radar can do for you 

Sea clutter at high depression angles with applications 
to the ground clutter problem 

Factors influencing the enhanced radar reflectivity of 
thunderstorms 

A photographic method for analyzing radar oscillo- 
scope photographs 

Airborne terrain return measurements 

Radar terrain return: A theoretical approach 

Ground and sea return signal characteristics of 
microwave pulse altimeters 

An automatic amplitude distribution recorder 

Radar altimeter-ocean wave profiler 

Radar backscatter as a tool for siting communication 
terminals 

Radar design using acoustical simulation as a tool 

Some doubts concerning the specular-plus-scatter 
theory of radar return 

Back-scattering characteristics of land and sea at 
X-band 

Radar cross section of terrain near vertical incidence 
at 415 mc, 3800 mc, and extension of analysis to 
X band 

Note on an FM altimeter based on phase discrimina- 
tion 

Clutter spectra for an airborne CW doppler radar 


Office of Technical Services, Dept. of Commerce, 
Washington, D. C. 
FUEL CELLS AND RELATED RESEARCH. Feb 61, 
7p. 82 refs. OTS Selective Bibliography SB-447. 
Order from OTS $0. 10 


Reports are listed which deal with fuel cells or related 
research when it was done leading to the development 
of fuel cells. Also included are reports on subjects in 
the general fields of batteries, electrical power 
sources and electrochemistry which include informa- 
tion on fuel cells. 


Page Communications Engineers, Inc. , Washington, 
D. C. 
IONOSPHERIC-SCATTER FACILITIES AND PER- 
FORMANCE OF ANTENNA SYSTEM. Rept. no. 1 
(Final) on Proj. Test Range, Contract AF 30(602)1756. 
Sep 59, 13lp. PCE-R-6901A; RADC TR-59-175; 
AD-228 181. 
Order from LC mi$6. 90, ph$21. 30 


Contents: 
Circuit description 
New site requirement 
Circuit parameters 
Site characteristics 
Facilities and equipment 
Antenna system performance measurements 
Measurements and tests 
Transmission line and antenna feedline measurements 
Antenna element symmetry measurements 
Antenna radiation pattern measurements 
Vertical polarization measurements 
Performance of modified Collins IS-101 filters and 
paralleling networks 
Receive filters 
Transmit filters 
Paralleling networks 


PB 150 914 
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Philco Corp., Philadelphia, Pa. 
RESEARCH IN MICRO FLIP-FLOPS, by T. V. Sjkina. 
Quarterly status rept. no. 6, 25 June 60-24 Aug 60, 
and Final technical rept. 25 Mar 59-24 Aug 60 on 
Contract AF 19(604)5537. 24 Aug 60, 91p. 16 refs. 
Philco no. 2218-F. 
Order from OTS $2. 25 PB 171 566 
The feasibility of applying thin-film techniques to 
microminiature circuit plates or functional circuit 
blocks has been demonstrated. This unified approach 
consisted of both active and passive elements fabri- 
cated by solid-state techniques on a silicon substrate. 
The active component, or transistor, which was uni- 
laterally constructed, was found fully compatible with 
the one-sided approach to microminiaturization. Ex- 
cellent switching characteristics were achieved with 
this active device. Even further improvement in 
switching times should be attainable. GaAs tunnel 
diode arrays were highly reproducible for the peak 
current range of 10 to 20 ma. The best uniformity of 


characteristics and reproducibility of diodes was 
achieved by the "forced alloying” technique. Two 
methods were developed for achieving the desired 
peak and valley current. There were (1) controlled 
electrolytic etching, and (2) temperature controlled 
re-alloying. 


Polytechnic Research and Development Co., Inc., 
Brooklyn, N. Y. 
RESEARCH AND DEVELOPMENT OF EXTREMELY 
BROADBAND WAVEGUIDE COMPONENTS, by 
Christian D. Berger. Semi-annual rept. for 15 Mar- 
14 Sep 56 on Task 2, Contract DA 36-039-sc-64588. 
[1956] 29p. AD-129 932. 
Order from LC mi$2.70, ph$4.80 PB 154 957 
This report released for sale to the public 24 Mar 61. 


An engineering survey is being conducted on single- 
ridged waveguide fabrication methods to determine the 
most suitable method of fabrication. Two waveguide 
sizes permitting operation in the 3.75- to 15-kmc and 
the 10- to 40-kmc ranges are included. The over-all 
lengths of the waveguides considered are 3 to 5 ft, 
with semicontinuous lengths of over 5 ft. The ap- 
pearance of the first 18-in. sample length of ridged 
guide produced by the Standard Metal Corp. appeared 
to promise ultimate success in providing at least one 
practical method of making uniform ridged waveguide 
in long lengths. Experiments by the Makepiece Co. 
indicated that the process of extruding and drawing 
will ultimately prove feasible. An electroforming 
process was also considered, but aftér evaluation it 
no longer appeared to warrant consideration. Ade- 
quate techniques for measuring the internal cross- 
sectional dimensions of ridged waveguides were made 
available by the application of wedges in the design of 
special gages for measuring these dimensions . 
Polytechnic Research and Development Co., Inc., 
Brooklyn, N. Y. 
RESEARCH AND DEVELOPMENT OF EXTREMELY 
BROADBAND WAVEGUIDE CCMPONENTS, by Paul 
Schiffres. Final rept. on Task 1, Contract DA 36- 
039-sc-64588. 1 Sep 57, 87p. 11 refs. AD-200 649. 
Order from LC mi$4.80, ph$13.80 PB 154 956 


This report released for sale to the public 27 Mar 61. 








A study was made to determine the relative levels of 
the higher order TEno modes that may be set up and 
propagated in extremely broadband flat waveguides and 
waveguide Components. Measurement of the relative 
levels was restricted to the case where the flat guide 
is terminated in a matched load for all modes. Two 
approaches to the measuring problem were considered: 
£1) the use of small, movable voltage probes to meas- 
ure the maximum and minimum of the voltage standing 
wave between two TEno modes and (2) a flat-guide 
resonant Cavity, series-coupled to the transmission 
line which, at a particular frequency, is resonated for 
one TEno mode at a time. The second approach was 
more promising. The anticipated loaded Q's and rela- 
tive output voltage are calculated theoretically for the 
restricted case of TE;g- and TE3g-mode propagation 
in the 9- to 15-kmc range. All possible degenerate 
resonance positions are found, and the manner in 
which they affect the use of the instrument is dis- 
cussed. The scheme for calibrating the cavity as a 
mode-measuring instrument employs zero-thickness 
inductive discontinuities of known excitation character - 
istics to generate higher modes. The mode measuring 
instrument is suitable for measuring the relative TEno 
mode amplitudes in flat waveguides only to an accu- 
racy of a few db. Nevertheless, the multimode flat- 
guide cavity provides a convenient and rapid means of 
determining the presence and order of magnitude of 
TEno modes. 


Polytechnic Research and Development Co., Inc., 
Brooklyn, N. Y. 
RESEARCH AND DEVELOPMENT OF EXTREMELY 
BROADBAND WAVEGUIDE COMPONENTS, by 
E. Lampner. Final rept. on Contract DA 36-039-sc- 
64588. 1 Sep 57, 75p. 12 refs. Rept. no. 9.04; 
AD-200 650. 
Order from LC mi$4.50, ph$12. 30 PB 155 259 
This report released for sale to the public 30 Mar 61. 


The purpose of this project is to make an engineering 
study of possible methods of fabricating single-ridged 
waveguide and to determine the most suitable method 
of fabricating the two sizes of waveguide designed for 
the 3.75-to-15-kmce and 10-to-40 kmc frequency - 
ranges respectively. The fabrication of lengths of 3 to 
5 feet and lengths over 5 feet are both considered. 


Radio Corp. of America, Somerville, N. J 
108-mc, 10-WATT SILICON TRANSISTORS, by 
W. A. Bosenberg. Quarterly rept. no. 1, 15 June- 
1 Sep 59, on Contract DA 36-039-sc-78325. [1960] 1 Ip. 
2 refs. AD-229 236. 
Order from LC mi$2. 40, ph$3. 30 PB 154 479 
The design of the 108-mc, 10-watt silicon transistor 
is given. An NPN structure has been selected. The 
Comb-Structure geometry and the impurity distribution 
are shown. No difficulty is expected in meeting the 
electrical specification. However, heat spreading may 
be a problem. Two diffusion runs have been started. 
The first one is finished and shows a relatively low 
collector breakdown voltage. Most of the problems 
involved with the photolithographic precision printing 
techniques have been solved. An appreciable amount 





of progress has been made in developing suitable met- 
allizing techniques. Silver looks to be the most prom- 
ising material for metallizing. A new apparatus for 
thermocompression bonding has been constructed. 
This apparatus considerably shortens the time of mak- 
ing contacts to the active areas of the device. (Author) 


RCA Service Co., Camden, N. J. 
ESTABLISHMENT OF METHODS AND PROCEDURES 
OF TESTING FOR RELIABILITY IN GROUND ELEC- 
TRONIC EQUIPMENT, by R. A. Miles. Interim engi- 
neering rept. on Contract AF 30(602)1623. 1 Dec 57, 
56p. 10 refs. R-5-57; RADC-TN-58-70; AD-148 627. 
Order from LC mi$3.60, ph$9. 30 PB 155 152 


This report released for sale to the public 29 Mar 61. 


Methods are described for establishing laboratory tests 
to determine the reliability of ground electronic equip- 
ment including radar, communications, and naviga- 
tional aids. The tests are designed to determine the 
mean life of equipments prior to their use in the field 
through the measurement of equipment characteristics 
as a means of monitoring equipment performance deg- 
radation and failures. The test procedure followed 
for an AN/GRC-27 is presented as an illustrative ex- 
ample. Estimates of inherent reliability for the 
GRC-27, the GPS-3, and the GPX-20 are summarized 
as, respectively, 488, 83, and 456 hr. 


RCA Service Co. , Camden, N. J. 
METHODS OF FIELD DATA ACQUISITION, REDUC- 
TION AND ANALYSIS FOR GROUND ELECTRONIC 
EQUIPMENT RELIABILITY MEASUREMENT, by 
N. Merlock. Interim engineering rept. on Contract 
AF 30(602)1623. 1 May 58, 7ip. S refs. R-1-58; 
RADC-TN-58-183; AD-148 801. 
Order from LC mi$4.50, ph$12. 30 PB 155 151 
This report released for sale to the public 29 Mar 61. 


This report describes the methods of acquisition, 
processing and analysis of field data for reliability 
measurement on three classes of Air Force Ground 
Electronic Equipments. The field study was designed 
to acquire sufficient controlled data for comparison 
with theoretical reliability predictions and laboratory 
tests that have been concurrently performed on the 
same equipments. The equipments observed are as 
follows: Radar(AN/FPS-3), Navigation(AN/GPX- 20), 
and Communications(AN /GRC-27). A sample of equip- 
ments of each type above was selected for observation 
from four operational squadrons within the Central Air 
Defense Force. The program at each site consisted of 
the following elements, described in detail in the re- 
port: (1) Indoctrination of Radar and Communications 
Personnel; (2) Collection of general information about 
the site, including equipment, operation and mainte- 
nance procedures; (3) Measurement of equipment en- 
vironment; and (4) Establishment of controlled data 
collection. The controlled data collection phase has 
extended over a period of about one year. Data proc- 
essing, statistical and engineering analysis techniques 
are described. To illustrate the variety of information 
available and the methods of access, a sample machine 
run-off tabulation for the FPS-3 is presented. (Author) 
(See also PB 155 152) 
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Research Lab. of Electronics, Mass. Inst. of 
Tech. , Cambridge. 
PHASE STABILIZATION TECHINQUES FOR ELEC- 
TRONICALLY SCANNED ARRAYS, by R. S. Badessa 
V. J. Bates and others. Technical rept. on Contract 
AF 30(602)1862. 4 June 59, 86p. 13 refs. RADC-TR- 
59-144; AD-228 707. 
Order from LC mi$4.80, ph$13.80 PB 150 913 
The results are summarized of a one-year study of 
closed-loop phase control techniques and their appli- 
cation to electronically scanned arrays. The require- 
ments imposed upon the excitation accuracy for these 
arrays are briefly reviewed. Closed-loop control 
provides a means for substantially reducing the most 
troublesome source of excitation error, phase insta- 
bility. In phase stabilized systems incorporating 
rapid variation of the transmitter frequency, tran- 
sient excitation errors may be present, and their 
effects are considered in some detail. Two phase 
error detector circuits capable of maintaining preci- 
sion over a wide frequency band and in the presence 
of environmental changes are discussed. Experi- 
mental equipment developed to demonstrate closed- 
loop phase control at UHF is described. The re- 
sponse times and phase accuracies achieved were 
1.5-Susec and 1-2 degrees, respectively. In order 
to demonstrate feasibility at microwave frequencies , 
phase control was applied to a reflex klystron oscil- 
lator and to a traveling-wave amplifier. Response 
times of 1-1 .5ysec were observed. Phase accuracy 
for the TWT system was demonstrated to be * 1°. It 
is concluded that closed-loop phase control is feasi- 
ble, and effective in maintaining phase accuracy over 
a significant band of frequencies and in the presence 
of environmental changes. (Author) 

Research Lab. of Electronics, Mass. Inst. of Tech. 
Cambridge. 
QUARTERLY PROGRESS REPT. NO. 53 FOR PE- 
RIOD ENDING 28 FEBRUARY 1959, by J. B. Wiesner, 
G. G. Harvey, and H. J. Zimmermann. Rept. on Con- 
tract DA 36-039-sc-78108. 15 Apr 59, 224p. 
115 refs. 
Order from LC mi$9.90, ph$34. 80 


PB 154 198 
This report released for sale to the public 24 Mar 61. 


Contents: 
Physical electronics 
Microwave gaseous discharges 
Plasma dynamics 
Solid state physics 
Thermoelectric processes and materials 
Microwave spectroscopy 
Nuclear magnetic resonance and hyperfine structure 
Microwave electronics 
Atomic beams 
Statistical communication theory 
Process analysis and synthesis 
Processing and transmission of information 
Artificial intelligence 
Statistical thermodynamics 
Physical acoustics 
Speech communication 
Mechanica] translation 
Communications biophysics 
Neur ophy siology 
Signal detection by human observers 
Circuit theory 
Noise in electron devices 
notes 
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Research Lab. of Electronics, Mass. Inst. of Tech., 
Cambridge. 
QUARTERLY PROGRESS REPT. NO. 54 FOR PE- 
RIOD ENDING 31 MAY 1959, by J. B. Wiesner, G. G. 
Harvey, and H. J. Zimmermann. Rept. on Contract 
DA 36-039-sc-78108. 15 July 59, 217p. 104 refs; 
AD-225 974. 
Order from LC mi$9.60, ph$33. 30 PB 154 199 
This report released for sale to the public 24 Mar 61. 


Contents: 

Physical electronics 

Microwave gaseous discharges 

Plasma dynamics 

Solid state physics 

Thermoelectric processes and materials 
Microwave spectroscopy 

Nuclear magnetic resonance and hyperfine structure 
Microwave electronics 

Statistical communication theory 

Process analysis and synthesis 

Processing and transmission of information 
Statistical thermodynamics 

Physical acoustics 

Speech communication 

Communications biophysics 
Neurophysiology 

Circuit theory 

(Author) 

(See also PB 154 198) 


Stanford Electronics Labs., Stanford U., Calif. 
ELECTRON DEVICES RESEARCH. Consolidated 
quarterly status rept. no. 12, 1 Oct-31 Dec 59, on 
Contracts DA 36-039-sc-73178, AF 33(616)6207, 
AF 19(604)5480, Nonr-225(40), and Nonr-225(24). 
[1960] 83p. 32 refs. AD-234 541. 
Order from LC mi$4.80, ph$13.80 PB 148 332 
Summaries are given of research on depressed collec 
tor, current flow in plasmas, traveling wave ampli- 
fiers , backward-wave amplifiers , traveling-wave 
tubes , broadband master amplifiers , solid state 
masers, microwave devices , parametric amplifiers , 
traveling-wave and backward-wave oscillators, _ 
crossed field devices , electrolytic-tank studies , para 
metric circuits for frequency conversion and mixing, 
helitron oscillator, ferrimagnetic filter and resona- 
tors , floating-drift-tube kiystron, beam focusing, 
ferrite frequency doubler. (See also PB 147 014) 

Stanford Electronics Labs., Stanford U., Calif. 
ERROR CORRECTING CODES FROM LINEAR 
SEQUENTIAL CIRCUITS, by N. M.Abramson. Rept. 
on Contract Nonr-22(24). 13 June 60, 23p. 25 refs. 
Technical rept. no. 2002-1; AD-239 777. 
Order from LC mi$2.70, ph$4. 80 PB 149 235 
This report is divided into three main sections. In the 
first part a tutorial exposition of the theory of binary 
correcting codes is presented in terms of matrices 
which may be related to linear binary circuits. The 
second part shows how this approach may be used to 
relate several different classes of codes. In the third 
part the properties of optimum codes are discussed, 
necessary conditions for the existence of optimum 
burst error correcting codes are obtained, and opti- 
mum codes are found for burst lengths of three. 
(Author) 





Stanford Electronics Labs., Stanford U., Calif. 
INVESTIGATIONS OF NOISE REDUCTION IN ELEC 
TRON BEAMS BY MEANS OF LOW-POTENTIAL 
REGIONS, by A. W. Shaw. Rept. on Contract Nonr- 
225(24). 25 May 60, 109p. 44 refs. Technical rept. 
no. 401-2; AD-238 109. 

Order from LC mi$5.70, ph$16.80 


PB 148 398 


Research concerns a mechanism of noise reduction in 
traveling-wave and backward-wave tubes. The noise- 
reduction comes about when an electron beam is 
passed through a low-potential region of the appro- 
priate shape directly in front of the cathode. An anal- 
ysis of a beam drifting at a low potential, and an ex- 
perimental X-band tube in which a noise figure of 4.5 
db was obtained, are both discussed. The analysis 
uses the density-function method. (Author) 


[Stanford Electronics Labs., Stanford U., Calif.] 
[A RADAR SYSTEM BASED ON STATISTICAL ESTI- 
MATION AND RESOLUTION CONSIDERATIONS, by 
B. Elpas . Rept. on Contract Noonr-251(32). 

15 Dec 58]. Declassified. 159p. (pages i-iii omitted) 
30 refs. [Technical rept. no. 361-1]. AD-207 896. 
Order from LC mi$7.50, ph$24.30 PB 155 260 


This report released for sale to the public 3 Apr 61. 


Contents: 

The basic concept of matched-filter radar 

Fundamental limitations on radar resolution 

A matched-filter radar receiver based on statistical 
estimation theory 

System resolution performance 

System engineering considerations 

Complex-signal representation: sampling theorem for 
r-f band-limited functions; noise probability density 

Representation of moving target echoes 

The combined complex correlation function in delay 
and doppler shift 

Pseudo- random binary modulation functions . 


Stanford Electronics Labs ., Stanford U., Calif. 
STATISTICAL ANALYSIS OF AMPLITUDE-QUAN- 
TIZED SAMPLED-DATA SYSTEMS, by B. Widrow. 
Rept. on Contract Nonr-225(24). 10 May 60, 62p. 

12 refs. Technical rept. no. 2103-1; AD-239 776. 
Order from LC mi$3.90, ph$10.80 PB 149 236 


Contents: 
The statistical theory of amplitude quantization 
First-order probability density distribution of a 
quantizer output 
First-order probability density of the quantization 
noise 
Second-order probability density distribution of a 
quantizer output 
Second-order probability density of the quantization 
noise 
On the satisfaction of the quantizing theorem; 
quantization of the Gaussian signals 
Systems applications 
Sheppard's corrections for grouping 
Interpolation of the first-order distribution density 
from the histogram 
Recovery of autocorrelation function from roughly 
quantized process samples 
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Analysis of quantized sampled-data feedback 
systems 

Linearization of quantized feedback systems by in- 
jection of external dither 


Stoddart Aircraft Radio Co., Inc., Hollywood, Calif. 
CORRELATION STUDIES OF INTERFERENCE 
MEASUREMENT TECHNIQUES. VOLUME I, by 
G. Whiting and E. R. Byerley. Final rept. for 
2 Feb 59-15 June 60 on Contract NObsr-77528. [1960] 
117p. 7 refs. 

Order from LC mi$6. 00, ph$18. 30 PB i54 412-1 
This report released for sale to the public 28 Mar 61. 


This report contains the results of comparison studies 

of interference testing techniques over a frequency 

range of 14 kilocycles to 1000 megacycles. 

Contents: 

Task descriptions 

General factual data 

Present-day conducted interference testing techniques 
(14 KC - 250 KC) 

General problem of lead radiation 

Use of current probe for measuring interference 

Special applications of the current probe 

Correlation studies of characteristics of radio test 
sets AN/PRM-1| and AN/URM-3 


Stoddart Aircraft Radio Co., Inc., Hollywood, Calif. 
CORRELATION STUDIES OF INTERFERENCE 
MEASUREMENT TECHNIQUES. VOLUME II. Final 
rept. for 2 Feb 59-15 June 60 on Contract NObsr- 
77528. [1960] 63p. 

Order from LC mi$3. 90, ph$10. 80 PB 154 412-2 
This report released for sale to the public 28 Mar 61. 


Contents: 

Investigation of increasing AN/URM-47 sensitivity 

Performance comparisons between radio test sets 
AN/URM-17A and AN/URM-17 (XN-3), and Empire 
Devices RI-FI meter NF-105 

Antenna comparison studies 

Study of AN/PRM-1 shielding AC versus battery 
operation 

Evaluation of ancillary devices for use with AN/PRM-1 

International meeting on vehicular interference 
measurement 

Recommendations for changes and additions in MIL- 
1-16910A 

Recommendations for conducted measurements 

Recommendations for radiated measurements 

Recommended types of calibration 

Recommendation for use and study of new devices 

Recommendations for use of special techniques for 
making certain types of interference measurements 

Recommendations of new frequency and interference 
limits for MIL -I-16910A 

Recommendations for automatic interference-meas- 
uring and data-processing devices 

(See also PB 154 412-1) 


























Systems Development, Inc., Binghamton, N. Y. 
LIGHT WEIGHT HYDRAULIC DRIVE FOR RADAR 
AZIMUTH CONTROL. Final engineering rept. on 
Contract AF 30(635)2810. Oct 58, 28p. RADC-TR- 
59-3; AD-208 292. 

Order from LC mi$2.70, ph$4.80 PB 150 903 
This report describes the development of the ideas 
and specifications , the design of the unit, the con- 
struction, the testing, the subsequent redesign, re- 
construction and final testing of the unit. (Author) 


Westinghouse Electric Corp. , Youngwood, Pa. 
COMPARISON OF NPN TRANSISTORS AND NPNP 
DEVICES AS TWENTY AMPERE SWITCHES, by 
H. W. Henkels and F. S. Stein. [Rept. no. 6] on High 
Current High Temperature Semiconductor Switching 
Devices, Contract AF 3X600)35067. 17 Oct 58, 28p. 
AD-212 748. 

Order from LC mi$2.70, ph$4.80 PB 155 321 


This report released for sale to the public 31 Mar 61. 


Weston Instruments , Newark, N. J. 
STUDY OF SOLID STATE PHYSICS APPROACH TO 
DEVELOPMENT OF PRECISION, VARIABLE RE- 
SISTORS. Interim development rept. for 1 July- 

30 Sep 59 on Contract NObsr-77548, phase II. [1959] 
40p. 39 refs. AD-232 486. PB 155 384 


This report released for sale to the public 11 Apr 61 


Examination of magnetoresistance as a phenomenon 
is continuing. Very recent research in this field is 
surveyed and critically reviewed. Experimental and 
theoretical aspects are weighed and a comparison 
sought among the results of similiar researches by 
different groups of workers. Special attention is 
paid to three materials , viz, indium antimonide, 
indium arsenide and graphite. Physical properties of 
general importance in resistive device work are 
appraised. Piezo-resistance is also looked into 
briefly as a possibly useful phenomenon. Indium anti 
monide , indium arsenide and selenium are of inter- 
est. In addition, the possibility of utilizing photo- 
conductivity as an alternative is studied. (Author) 


Mechanical Engineering 


Aeronautical Engine Lab. , Naval Air Material 

Center, Philadelphia, Pa. 
FEASIBILITY OF A LIGHTWEIGHT AIR CONDI- 
TIONER SYSTEM FOR PISTON ENGINE DRIVEN 
AIRCRAFT USING AIR AS THE REFRIGERANT, by 
R. J. Lynch. Final rept. no. 5. 27 Feb 61, 36p. 
ll refs. NAMC-AEL -1675. 
Order from OTS $1. 00 PB 171 257 
The system is feasible for use in piston engine driven 
aircraft; however, the power requirement is from 
three to six times greater than that needed for a sys- 
tem employing Freon as a refrigerant. In comparison, 
the dollar cost of the air cycle system would be higher 
than a Freon system, but the overall weight should be 
less. (Author) 
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David Taylor Model Basin, Washington, D. C. 
MATHEMATICAL ANALYSIS AND DIGITAL COM- 
PUTER SOLUTION OF NATURAL FREQUENCIES 
AND NORMAL MODES OF VIBRATION FOR A 
COMPOUND ISOLATION MOUNTING SYSTEM, by 
Leon Katz. Jan 61, 2lp. 7 refs. Rept. 1480; 
AD-250 665. 

Order from LC mi$2.70, ph$4. 80 PB 154 507 
The mathematical analysis and solution of the natural 
frequencies and normal modes of vibration for a com- 
pound isolation mounting system by McGoldrick's 
method are discussed. , The system consists of an 
assembly supported by a set of isolation mountings 
carried by a cradle which is, in turn, supported by 
another set of isolation mountings attached to the hull 
of a ship. The solution for a single, resiliently 
mounted, rigid body is presented as a special case of 
the two-body system. Instructions for obtaining com- 
putation service at the Applied Mathematics Labora- 
tory, David Taylor Model Basin, and specifications 
for requisite data are included. (Author) 


David Taylor Model Basin, Washington, D. C. 
VIBRATION ISOLATION WHEN MACHINE AND 
FOUNDATION ARE RESILIENT AND WAVE EF- 
FECTS OCCUR IN THE MOUNT, by Alan O. Sykes. 
Sep 60, 106p. 14 refs. Rept. 1404. 
Order from LC mi$5.70, ph$16.80 PB 155 084 
This report released for sale to the public 24 Mar 61. 


The problems of estimating the effectiveness of isola- 
tion mounts in reducing vibration are discussed. 
Massless spring-dashpot mounts, arbitrary two- 
terminal mounts having mass as well as stiffness and 
damping, and a special case of this second type, the 
continuous mount, are all treated. Curves, data, and 
formulas are presented for estimating the character- 
istics and effectiveness of both rubber and helical 
spring mounts. (Author) 


National Research Labs., Ottawa (Canada). 
LOW TEMPERATURE OPERATION OF A CATA- 
LYTIC COMBUSTION HEATER, by T. R. Ringer. 
Oct 60, 18p. 2 refs. Mechanical Engineering 
rept. MD-46. 

Order from LC mi$2.40, ph$3. 30 PB 154 725 
Starting and operating tests using two fuels were con- 
ducted on a catalytic heater over a temperature range 
from +70°F to -60°F. The fuel consumption rate was 
found to be a function of ambient temperature. An 
aliphatic solvent fuel resulted in a higher heat output 
at all temperatures than that obtained with naphtha. 
(Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
DEVELOPMENT OF A TRANSIENT PRESSURE 
CELL, by R. K. Steele. 16 Mar 51, 9p. 1 ref. Tech- 
nical note N-008. 

Order from LC mi$1.80, ph$1.80 PB 154 634 


A transient pressure cell is required to measure 


blast pressures on buildings , compression in engines ; 








and surges in hydraulic systems. The cell, as de- 
signed, was developed to measure the braking pres- 
sure of the piston in a Syntron Diesel Pile Hammer, 
but can be adapted to other uses by merely redesign- 
ing the diaphragm of the cell for the working pres- 
sures expected. 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
A DISCUSSION OF EVAPORATIVE COOLING AP- 
PLICATION, by R. F. Law. 15 Jan 54, 36p. Final 
technical memo. M-053. 

Order from LC mi$3.00, ph$6.30 PB 154 626 
This report is a summary of selected information on 
evaporative cooling application, problems , and design 
considerations , and presents maps indicating areas 
where the use of evaporative cooling is recommended. 
(Author) 


Ordnance, Missiles, and Satellite Vehicles 


Aero-Space Lab.] North American Aviation, Inc. 

Downey, Calif .] 
DESIGN, DEVELOPMENT, AND TESTING OF AD- 
VANCED PNEUMATIC SOLENOID VALVE (SINGLE- 
PASSAGE) PART NO. 4683-59302, by Charles P. 
Bacha. Supplementary rept. Subcontract to Rocket- 
dyne, Contract AF 04(647)160. Sep 60, 147p. Rept. 
MD 60-98; AFBMD TR-60-203; Supplement to AFBMD- 
TR-59-18; AD-249 079. 
Order from LC mi$7.20, ph$22.80 PB 153 870 
Results of tests with RP-1, liquid nitrogen, liquid 
hydrogen, and helium (at liquid hydrogen temperatur@ 
are reported, and design improvements incorporated 
during fabrication of a second lot of valves are de- 
scribed. Previously published documents , including 
the equipment specification, test procedure, lapping 
and assembly processes, liquid and low-temperature 
test requirements , and the solenoid specifications are 
included. (Author) 


Air Force Ballistic Missile Div., Air Research and 

Development Command, Los Angeles, Calif. 
AN INTRODUCTION TO BALLISTIC MISSILES. 
VOLUME I. MATHEMATICAL AND PHYSICAL 
FOUNDATIONS, ed. by Sally F. Anderson, Robert F. 
Kiddle and others. Rev. 1 Mar 60, 243p. 22 refs. 
AD-240 177. 
Order from OTS $3. 50 PB 171 247 
In chapter 1, 2, and 3 are a brief treatment of differ- 
ential equations and a review of topics in analytic ge- 
ometry and calculus, special attention being given to 
conic sections. Chapter 4 outlines vector analysis and 
explains divergence in terms of hydrodynamical source 
strength. Chapter 5 utilizes Newton's laws of motion 
and the concepts of kinetic energy, conservative 
forces, and potential in a discussion of the mechanics 
of particles. d'Alembert's principle and Lagrange's 
equations are presented. Chapter 6 takes up the prob- 
lem of the mechanics of rigid bodies and considers at 
length the related subject of orthogonal coordinate 
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transformations. Other topics discussed are the vec- 
torial nature of angular velocity, angular momentum, 
moments and products of inertia, principal axes, the 
laws of motion in moving systems, Euler's equations, 
and precessional and nutational motion. Chapter 7 de- 
scribes gravitational attraction and potential and ob- 
tains the gravitational potential of a homogeneous 
sphere and a homogeneous sphere fitted with a heavy 
equatorial ring. Chapter 8 presents an introduction to 
the theory of servomechanisms. 


Air Force Ballistic Missile Div., Air Research and 

Development Command, Los Angeles, Calif. 
AN INTRODUCTION TO BALLISTIC MISSILES. 
VOLUME Il. TRAJECTORY AND PERFORMANCE 
ANALYSIS, ed. by Sally F. Anderson, Robert F. 
Kiddle and others. Rev. 1 Mar 60, 104p. 9 refs. 
AD-240 178. 
Order from OTS $2. 50 PB 171 248 
Chapter 1 treats the motion of a projectile, the effects 
of launching errors on range, and the effects on tar- 
geting of errors in the initial parameters, and the 
deviation of the earth's gravity from spherical sym- 
metry. A geodetic analysis is given in Chapter 2 of 
the earth's gravity and the determination of exact po- 
sitions on the earth's surface. Chapter 3 deals with 
the re-entry problems of aerodynamic heating of the 
nose cone, aerodynamic forces and moments acting on 
the nose cone in high-speed flow, and simplification 
of the re-entry trajectory. Parameters of burnout and 
variables associated with missile design are discussed 
in Chapter 4. (See also PB 171 247) 


Air Force Ballistic Missile Div., Air Research and 
Development Command, Los Angeles, Calif. 
AN INTRODUCTION TO BALLISTIC MISSILES. 
VOLUME III. DESIGN AND ENGINEERING OF SUB- 
SYSTEMS, ed. by Sally F. Anderson, Robert F. Kiddle 
and others. Rev. 1 Mar 60, 135p. 15 refs; AD-240179. 
Order from OTS $2. 75 PB 171 249 


Three aspects of a ballistic missile are discussed. 
Chapter | presents the considerations involved in the 
construction and operation of rocket propulsion sys- 
tems. Chapter 2 discusses aerodynamic forces and 
loads which affect the missile structure and trajectory. 
Chapter 3 analyzes attitude perturbations and dis- 
cusses missile control systems, including the auto- 
pilot. (See also PB 171 248) 


Air Force Ballistic Missile Div., Air Research and 

Development Command, Los Angeles, Calif. 
AN INTRODUCTION TO BALLISTIC MISSILES. 
VOLUME IV. GUIDANCE TECHNIQUES, ed. by Sally 
F. Anderson, Robert F. Kiddle and others. Rev. 
1 Mar 60, 238p. 15 refs. AD-240 180. 
Order from OTS $3. 50 PB 171 250 
Chapter | presents the main functions of a guidance 
system and gives the general features of radar (or 
radio) and all-inertial guidance. Concepts of guidance 
computation and the function of guidance equations are 
introduced. Radar techniques used to measure range, 
angle, or velocity of the missile are described in . 
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Chapter 2. Analyses are given of two means of deter- 
mining missile velocity: the differentiation of position 
data, and the use of Doppler techniques to establish 
range rates and angular rates. Chapter 3 discusses 
inertial navigation, including gyroscopes, accelerom- 
eters, stabilized platforms, and airborne computers. 
Chapter 4 summarizes the relative merits of analog 
and digital computers for use in ballistic missile 
guidance systems and includes a short description of 
digital computer arithmetic. (See also PB 171 249) 


Air Force Missile Development Center, Holloman 
AFB, N. Mex. 

PREDICTION OF IMPACT POINT FOR BODIES 
EJECTED FROM CARRIER ROCKETS, by Hermann 
O. F. Scharn. July 60, Sip. AFMDC-TR-60-13. 
Order from LC mi$3.60, ph$9.30 PB 153 731 


This investigation sought a means for facilitating re- 
covery of bodies ejected from carrier rockets at 
altitudes between 100, 000 and 500, 000 feet with initial 
velocities in the interval 500 s V,; £5000 fps. The 
location of the velocity vector of the ejected body at 
the time of the ejection is assumed to be known. With 
these parameters as initial conditions, the horizontal 
range of a body is calculated with variable gravita- 
tional acceleration without regard for the effects of 
the curvature and the rotation of the earth. The effect 
of air drag in the atmosphere is assumed to be ap- 
preciable only up to an altitude of 100, 000 feet, and is 
calculated for spheres with different specific weights. 
The results of these calculations are presented in 
graphs, which in combination with a graphical deter- 
mination of the azimuth angles, allow, without further 
calculations, the prediction of impact points or areas. 
(Author) 


Allied Research Associates , Boston, Mass. 
LAUNCHING OF AIRBORNE MISSILES UNDER- 
WATER. PART Vil. HYDRODYNAMIC INERTIA 
COEFFICIENTS FOR A SLENDER BODY WITH A 
SAIL, by Theodore R. Goodman and Ralph Greif. 
Rept. on Contract Nonr-2343(00). 15 June 60, 23p. 
8 refs. Rept. no. ARA-823; AD-237 631. 
Order from LC mi$2.70, ph$4.80 PB 148 216 
The inertia coefficients of a two-dimensional body 
with one fin is calculated. This result has application 
to the calculation of the hydrodynamic forces acting 
on a submarine with a sail. (Author) (See also 
PB 153 161) 

Army Ballistic Missile Agency, Redstone Arsenal, 

Ala. 

SECULAR PERTURBATIONS DUE TO THE SUN AND 
MOON OF THE ORBIT OF AN ARTIFICIAL EARTH 
SATELLITE, by C. C. Dearman, Jr. 23 Nov 59, 20p. 
7 refs. Rept. no. DSP-TR-5-59; AD-232 446. 

Order from LC mi$2.40, ph$3.30 PB 153 947 


New formulas are derived for calculating first order 
secular perturbations, due to the Sun and Moon, of the 
orbital elements of an artificial earth satellite. The 
formulas include the effects of both orbital inclinations 
and eccentricities of the perturbed and perturbing 
bodies on all the orbital elements of the perturbed 
body (earth satellite) moving around a central body 
(Earth). (Author) 
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he g Ballistic Missile Agency, Redstone Arsenal, 
Ala. 

SOME ASPECTS FOR THE DESIGN OF AN 
ELECTRIC DRIVE MOTOR OF A FLYWHEEL RE- 
ACTION ATTITUDE SYSTEM, by Walter Haeusser- 
mann. 3 Sep 59, Sp. Rept. no. DG-IN-4-59. 

Order from LC mi$1l. 80, ph$1. 80 PB 155 251 


This report released for sale to the public 31 Mar 61. 


a Ballistic Missile Agency [Redstone Arsenal, 
Ala. 

THE SPHERICAL CONTROL MOTOR FOR THREE 
AXIS ATTITUDE CONTROL OF SPACE VEHICLE, by 
Walter Haeussermann. 23 Oct 59, 18p. 4 refs. Rept. 
no. DG-TN-59-59; AD-244 034. 
Order from LC mi$2.40, ph$3. 30 PB 155 252 
This report released for sale to the public 31 Mar 61. 


A spherical] reaction member for a three-axis attitude 
control is described and compared with the common 
one-axis flywhee] system. Special problems are con- 
sidered; such as, control of the space vehicle with the 
spherical reaction member, torquing the sphere, 
supporting it by a bearing, and measuring its speed. 
(Author) 


Arnold Engineering Development Center [Tullahoma, 

Tenn.] 
DEVELOPMENT OF INSTRUMENTATION FOR HY- 
PERVELOCITY RANGE, by P. L. Clemens and 
M. K. Kingery. Rept. on ARO, Inc. Contract 
AF 40(600)800. Dec 60, 54p. 11 refs. AEDC-TN-60- 
230; AD-248 572. 
Order from LC mi$3.60, ph$9.30 PB 153 846 
Recent progress in the development of optical and 
radioteleme.ry instrumentation for a hypervelocity 
range is discussed. High speed, visible-light and 
X-ray shadowgraphs are described, and typical 
shadowgrams resulting from their use are shown. A 
completely transistorized, dark-field, shadowgraph 
trigger which uses an optical cavity has been devel- 
oped. Circuitry and construction techniques devel- 
oped have produced miniaturized, active, telemetry 
packages which have performed satisfactorily after 
having survived peak launching accelerations of the 
order of 150,000 g. Telemetry receiving and minia- 


ture transmitting antennas suitable for use within me- 
tallic range walls and within metallic models have 
evolved. Pressure transducers have been developed 
which are capable of withstanding gross launching 
accelerations. Telemetered pressure data resulting 
from in-flight, experimental tests are compared with 
their corresponding theoretical values. Other in- 
strumentation equipment used in support of a hyper- 
velocity pilot range is also briefly discussed. 
(Author) 

Arnold Engineering Development Center, 

[Tullahoma, Tenn. ] 
DEVELOPMENT OF TELEMETRY FOR A HYPER- 
VELOCITY RANGE, by M. K. Kingery, R. H. 
Choate, and R. P. Young. Progress rept. on ARO, 
Inc. Contract AF 40(600)800. Dec 60, 83p. 10 refs. 
AEDC- TN-60-214; AD-248 019. 


Order from LC mi$4. 80, ph$13. 80 PB 153 648 








Research concerns the development of a multi-channel 
telemetry system for measurement of heat transfer 
rates, pressure distributions, and accelerations ex- 
perienced by free-flight models launched from a hy- 
pervelocity gun. Telemetering of pressure data from 
a gun-launched model in free flight after being sub- 
jected to accelerations from 100, 000 to 550, 000 g 
was investigated. An ultimate acceleration capability 
of one million g is being sought. Several types of 
circuitry were evaluated for telemetering pressure 
data. Of the types tested, the model with a variable- 
capacitance transducer gave the best results. The 
telemeter circuitry occupies a cylindrical space one 
inch in diameter by 1.2 inches long. Experimental 
data are presented which demonstrate that teleme- 
tered data can be obtained after initial launching ac- 
celerations up to 125, 000 g with less than 15-percent 
error. This 125, 000-g limitation was attributed to 
the variable-capacitance transducer. Simple RF 
oscillators were built using the same circuitry with- 
out the transducer. These oscillators survived initial 
accelerations up to 550, 000 g and transmitted during 
flight with a frequency shift of 0.02 percent. As are- 
sult of these experiments and the solution of many 
problems involved in the development of a practical 
system, it appears that direct measurement of aero- 
dynamic parameters of gun-launched models in free 
flight is feasible. (Author) 


Bureau of Mines, Pittsburgh, Pa. 
INVESTIGATION OF SUSCEPTIBILITY TO DETO- 
NATION OF PROPELLANTS, by C. M. Mason, F. C. 
Gibson and others. Final summary rept. 3734, 
1 Oct 57-30 Sep 58, on Contract NOrd-03159. [1958] 
26p. 3 refs; AD-229 592. 
Order from LC mi§$2.70, ph$4. 80 PB 152 022 
A method, based on the variation of electrical re- 
sistance in a wire element introduced into the charge, 
has been developed for the continuous measurement of 
burning and detonation rates in opaque materials. The 
method has been used to obtain data on non-steady- 
State phenomena in high explosives, in composite pro- 
pellants and in liquid fuel-solid oxidizer mixtures. 
Composite propellants were found to be readily deto- 
nable when modified by the introduction of voids. 
Studies on liquid fuel-solid oxidizer mixtures, with 
bubbles of inert gas as well as voids, gave similar 
results. 


Colorado School of Mines, Golden. 
INVESTIGATION OF THERMAL CHARACTERISTICS 
OF TNT AND OTHER EXPLOSIVES, by James O. 
Milmoe, James P. Kottenstette, and Fred L. Smith. 
Technical rept. on Contract AF 29(601)1215. Nov 59, 
104p. 16 refs. AFSWC-TR-59-34; AD-230 993. 
Order from OTS $2.50 PB 171 256 


Investigations were made on the effects of heat on 
military explosives, mainly TNT. X-ray methods in- 
dicate no structural changes in cycled TNT of various 
crystal sizes, in TNT heated to high temperatures at 
normal pressures or under vacuum. Infra-red spec- 
troscopy of these samples showed no measurable 
chemical changes. Differential thermal! analyses of 
TNT, RDX and Composition B revealed no unexpected 





phase changes. Other thermal reactions were investi- 
gated. Detonation temperature increases with increas. 
ing heating rates. Cycling the TNT does not signifi- 
cantly effect the detonation temperature. Effect of 
temperature cycling on solidification point is dis- 
cussed. Pressure-temperature relationships are in- 
vestigated. A differential equation describing thermo- 
dynamic and thermochemical behavior of TNT -Addi- 
tive mixtures was solved. Experiments showed that 
both silica powder and halocarbons raise the thermal 
detonation point and increase delay time in powdered 
TNT but that the latter only raised the detonation point 
in cast TNT. Temperature cycling and aging of re- 
cycled pure TNT increase impact sensitivity without 
effecting detonation velocity. Silica powder increased 
impact sensitivity and detonation velocity. Physical 
and chemical properties of TNT were investigated and 
the influence of heat discussed. (Author) 


Dynamic Simulations Lab. , Ordnance Tank-Auto- 
motive Command, Center Line, Mich. 
DIGITAL COMPUTER PROGRAM FOR SUPERELE- 
VATION CAM DESIGN, by Mary Archambault. 
18 Nov 60, 83p. Rept. no. RR-31; AD-248 569. 
Order from LC mi$4. 80, ph$13. 80 PB 153 866 


A digital computer program is presented for the rapid 
calculation of manufacturing data essential to the de- 
sign of preproduction cams which are utilized in bal- 
listic computers of tank fire control systems. The 
cam profile generated introduces the superelevation 
angle required by tank main armament fora particular 
type ammunition. (Author) 


Feltman Research Labs., Picatinny Arsenal, 

Dover, N. J. 
A RELIABLE INSENSITIVE ELECTRIC DETONATOR, 
by J. V. Richard Kaufman. Nov 59, declassified 
1 Nov 60, 13p. 2 refs. Technical rept. 2658; 
AD-229 041. 
Order from LC mi$2.40, ph$3.30 PB 153 022 
It has been found possible, by following a specific pro- 
cedure, to prepare quantities of an insensitive elec- 
tric detonator having the desirable attribute of excel- 
lent reproducibility. Since the explosive contained in 
the detonator is pentaerythritol tetranitrate (PETN), a 
marked reduction in handling hazards is attained, in 
comparison with standard types of detonators, which 
usually contain primary explosives. The principle 
upon which the detonator functions is the interaction 
between an exploding wire and a loosely packed charge 
of controlled-particle-size explosive. To avoid cor- 
rosion, a pure gold wire is used. Reaction times of 5 
microseconds have been obtained with detonators pre- 
pared by the technique described, with a maximum 
standard deviation of .03 microsecond. The method 
of preparation is simple and lends itself well to exist- 
ing methods for the manufacture of detonators. 
(Author) 
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Frebank Co., Glendale, Calif. 
[THE DEVELOPMENT OF ADVANCED CRYOGENIC 
PRESSURE SWITCHES FOR BALLISTIC MISSILES] 
VOLUME Ill, by Ernest A. Lamont. Rept. on 
Contract AF 04(647)158. Mar 60, 253p. 7 refs. 
[AFBMD] 60-968-5; [AFBMD] Doc. no. A60-5488, 
vol. 3; [AFBMD TR-60-85, v. 3] AD-243 568. 
Order from LC mi$11.10, ph$39.60 PB 154 289-3 


Contents: 

Specification: Ballistic missile medium fluid pressure 

switch 

Demonstration and limits of operation test specifica- 
tion - medium fluid pressure switch 

Demonstration and limits of operation test report - 
medium fluid pressure switch 

Salt spray, shock and acceleration tests on Frebank 
P/N 158-286 medium fluid pressure switch, to 
Frebank specification R&D 158-16 

158-286 medium pressure switch and all details 

Specification - Ballistic missile low fluid pressure 


switch 

Demonstration and limits of operation test report - 
low fluid pressure switch 

Acceleration, salt spray and shock test on Frebank 
P/N 158-400 low fluid pressure switch, to Frebank 
specification R&D 158-81 

158-400 low fluid pressure switch and all details. 


Lincoln Lab. , Mass. Inst. of Tech. , Lexington. 
WEST FORD PRIMARY PRINT PROGRAM, by 
J. D. Drinan. Rept. on Contract AF 19(604)7400. 
24 Jan 61, Llp. 21G-0024; AD-250 958. 
Order from LC mi$2. 40, ph$3. 30 PB 154 588 
Antenna position information and other interesting data 
will be recorded on magnetic tapes in IBM format at 
each of the West Ford sites. These data will permit 
all interested persons to obtain a general idea about 
what happened on a particular test day. Additionally, 
the data may afford insight into specific aspects of the 
experiment such as belt formation, belt growth, belt 
deterioration, etc. The Primary Print program was 
designed to assist in the implementation of the West 
Ford experiment by affording a detailed printout of the 
site-produced binary magnetic tape. The amount of 
output and the items to be printed are governed by a 
variety of sets of control parameters. (Author) 


Naval Ordnance Lab., White Oak, Md. 
THE DYNAMIC COMPRESSIBILITY OF SOLIDS 
FROM SINGLE EXPERIMENTS USING LIGHT RE- 
FLECTION TECHNIQUES, by N. L. Coleburn. 
31 Oct 60, 35p. 11 refs. NAVWEPS rept. 6026. 
Order from OTS $1.00 PB 171 686 


An experimental technique has been developed to 
determine in a single experiment the dynamic com- 
pressibility of a solid over a relatively large pressure 
range. The method consists of observing with a ro- 
tating-mirror smear camera, the behavior of the free 
Surface of a wedge of the test material shortly after 
the opposite wedge surface has been struck by a plane, 
explosive-driven shock wave. Reflected light, shock 
luminescence, and the spallation of plastic films from 
shocked wedge surfaces are employed. Using one- 
dimensional geometry, shock and free-surface veloci- 
ties are measured as a function of a wedge thickness. 
The data are treated with the pertinent hydrodynamic 
equations to obtain the compressibility curve. The 
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results of measurements on the compression of 
aluminum and Plexiglas in the pressure region of 70 
to 300 kilobars are presented. (Author) 


Naval Ordnance Lab., White Oak, Md. 
THE SPHERICAL TAYLOR WAVE FOR THE GAS- 
EOUS PRODUCTS OF SOLID EXPLOSIVES, by 
Morton Lutzky. 19 May 60, 32p. 4 refs. NAVWEPS 
rept. 6848. 
Order from LC mi$3. 00, ph$6. 30 PB 154 578 
The results of machine computations of the Taylor 
Wave for the gaseous products of various spherical, 
solid explosives are presented. The explosives con- 
sidered include TNT, pentolite, cyclotol 65/35, cyclo- 
tol 60/40, TNETB, RDX, tetryl, and nitroguanidine. 
The computations were based on the equation of state 
E = PV/y-1 for the explosion products. Numerical data 
are given that may be used as initial data in a calcula- 
tion of the effects of the detonation of a spherical ex- 
plosive charge on the surrounding fluid. Results of a 
calculation designed to check the energy balance are 
presented, in which the heat of detonation calculated 
from the data is compared with the accepted heat of 
detonation calculated by means of the Brinkley- Wilson 
mechanism. A description of the machine program is 
also given, so that similar computations may be made 
for any arbitrary explosive. (Author) 


Naval Ordnance Test Station, China Lake, Calif. 
A COVOLUME EQUATION OF STATE OF GASES AT 
DETONATION CONDITIONS, by P. A. Longwell. 
Sep 60, 19p. 8 refs. NOTS TP 2535; NAVWEPS rept. 
7565; AD-248 367. 
Order from LC mi$2. 40, ph$3. 30 PB 153 730 
Molal covolumes, activity coefficients, and the in- 
crease in internal energy due to gas imperfection have 
been calculated from available theoretical equation of 
state data and tabulated on a reduced basis. The range 
of temperature and pressure covered is that en- 
countered in the detonation of condensed explosives. 
(Author) 


Naval Ordnance Test Station, China Lake, Calif. 
SHAFT-ANGLE DIGITIZING AND RECORDING SYS- 
TEM, by E. Nadalin. 1 Nov 60, 65p. NOTS TP2567; 
AD-248 071. 

Order from LC mi$3. 90, ph$10. 80 PB 153 647 
A system is reported for recording simultaneously in 
digital form the range, azimuth, and elevation pa- 
rameters of target position in relation to radar posi- 
tion together with range timing, on magnetic tape in 
an IBM-709 tape format. The parameters are digi- 
tized by means of shaft-angle encoders. This data is 
stored in a magnetic-core memory by means of tran- 
sistorized logic circuitry and then shifted onto mag- 
netic tape. The data is now in a format for direct en- 
try into the IBM-709 computer. (Author) 








[Naval Weapons Lab. ] Dahlgren, Va. 
PROCEEDINGS OF THE U.S. NAVY SYMPOSIUM ON 
AEROBALLISTICS [NO. 4] SPONSORED BY THE 
BUREAU OF ORDNANCE, THE DEPARTMENT OF 
COMMERCE AUDITORIUM, WASHINGTON, D. C., 
12-14 NOVEMBER 1957, VOLUME I. 1 May 58, 297p. 
75 refs. NAVORD rept. no. 5904; NPG rept. no. 1599; 
AD-201 225. 
Order from LC mi$11.10, ph$45. 60 PB 155 296 


This report released for sale to the public 31 Mar 61. 


North American Aviation, Inc. [Downey, Calif. } 
SPRING MATERIALS: HIGH-AND LOW-TEMPERA- 
TURE APPLICATIONS. 16 Sep 57, 254p. 265 refs. 
AL-2606; AD-147 811. 

Order from LC mi$11.10, ph$39.60 PB 155 148 
This report released for sale to the public 29 Mar 61. 


Wire materials which consisted of ferrous, nonferrous 


and special alloys were selected for evaluation with re- 


spect to limited use from -40° to 300°F and from -40° 
to 800°F for application in the design of special valve 
springs; high- and low-temperature tensile properties 
were determined. The materials evaluated were music 
wire, type 302 stainless steel, Ni Span C, 17-7PH and 
17-4PH steels, Be-Cu (alloy 25), Caroga (AISI 6152), 
A-286, Thermold J, and Inconel X (15% cold reduced). 
Results showed that 17-7PH and Thermold J wire mate- 
rial were superior with respect to ultimate strength 
and yield stress (0. 2% offset). The tensile proportional] 
limit stress values for tests conducted at high and low 
t€mperatures were too scattered to draw conclusions 
for design use. A sample consisting of at least 5 spec- 
imens would be more satisfactory to determine propor: 
tional limit. For spring design, where proportional 
limit and modulus of elasticity become important, 
Armco 17-4PH wire showed superior properties. At 
room temperature, 165°, 300°, and 800°F, the pro- 
portional limit stress for 17-4PH was above those of 
the other materials. An average modulus of elasticity 
value was determined as 30, 200, 00° psi at room tem- 
perature and 26, 800, 000 psi at 800°F. 


[Office of Defense Research and Engineering, 
Washington, D. C. ] 
PROCEEDINGS OF THE STATISTICAL TECHNIQUES 
IN MISSILE EVALUATION SYMPOSIUM HELD AT 
THE VIRGINIA POLYTECHNIC INST., BLACKSBURG, 
VIRGINIA ON 5-8 AUGUST 1958, ed. by Boyd Harsh- 
barger. [1958] 266p. 103 refs. AD-209 620. 
Order from LC mi$11.10, ph$41.10 PB 155 145 


This report released for sale to the public 29 Mar 61. 


Contents: 

Sessions | and 2. System component reliability 

Session 3. Life testing 

Session 4. Non-parametric methods and order 
Statistics 

Sessions 5 and 6. Design and analysis of experiments 

Session 7. Telemetry, trajectories, and stochastic 
processes. 





REF Mfg. Corp., Mineola, N. Y. 
ELECTRIC POWERED AND SOLAR POWERED FOOD 
WARMING UNITS FOR SPACE VEHICLES, by Morton 
H. Rochman, Herbert S. Siegel, and Robert A. Landes. 
Rept. on Equipment for Life Support in Flight Opera- 
tions, Contracts AF 3X616)6199 and AF 33(616)6909. 
Dec 60, 61p. 19 refs. WADC Technical rept. 60-620. 
Order from OTS $1.75 PB 171 605 


Two general classes of food warming methods for use 
aboard a space vehicle were studied; one class using 
electrical energy, the other using direct thermal 
energy. Electrical heating method investigated were 
electromagnetic, ultrasonic energy electrically-pro- 
duced, and electrical resistance; direct thermal 
energy sources evaluated were nuclear, solar, chemi- 
cal, and a heat pump system. Electrical resistance 
heating, utilizing direct conductance to transfer heat 
to the food, was considered the most feasible of the 
electrical methods, and solar heat-sink the most 
feasible of the direct thermal methods. Each preferred 
method appeared to be the most compact, reliable, 
economical, and safe in relation to the energy source 
employed. The development and final design features 
of an electric powered food warmer and a solar 
powered food warmer are covered in Part II. 


Defense Metals Information Center, Battelle 

Memorial Inst. , Columbus, Ohio. 
SUMMARY OF PRESENT INFORMATION ON IM- 
PACT SENSITIVITY OF TITANIUM WHEN EX- 
POSED TO VARIOUS OXIDIZERS, by W. K. Boyd. 
{Rept. on Contract AF 33(616)7747]. 6 Mar 61, 9p. 
3 refs. DMIC memo. 89. 
Order from OTS $0. 50 PB 161 239 
This review summarizes the present status of the 
compatibility of titanium with LOX (liquid oxygen) and 
with other oxidizers such as NjO04, Fo, and CIF... 
Considerable experimental evidence has been ob- 
tained which indicates that, under certain conditions 
of impact, titanium and its alloys may ignite in strong 
oxidizers of the type used in rocket and missile pro- 
pulsion systems. However, only in the case of LOX 
does there appear to be danger that the reaction will 
propagate and completely consume the titanium. In 
most cases, even though ignition occurs, the damage 
is not significantly greater than that occurring as a 
result of the impact alone. The data also suggest that 
the chance for a reaction can be minimized if the ti- 
tanium surface in contact with the oxidizer is smooth 
and surgically clean. In spite of its impact sensitivity, 
titanium appears to have some areas of application 
where it can be used in contact with such strong oxi- 
dizers as LOX, fluorine, N,0,, ClO,F, and H, O,. 
(Author) 


Rocketdyne [Canoga Park, Calif. ] 
DESIGN, DEVELOPMENT, AND TESTING OF AD- 
VANCED HELIUM PRESSURE REGULATOR PART 
NO. 551302. VOLUME 1, by R. L. Kenyon. Rept. on 
Contract AF 04(647)160, July 60, 263p. R-2356; Doc. 
no. 60-6186, vol. 1; AFBMD-TR-60-74; AD-242 962. 
Order from LC mi$11.10, ph$41.10 PB 154 290-1 
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The ability of the 551302 regulator to meet the re- systems from sensing device to telemetry signal 
OD quirements of the model specification was demon- transmission are discussed, including their use in 
ton strated by the successful completion of the Perform- measuring and monitoring the many variables in- 
Jes. ance, Flight Rating, and Qualification Tests. The in- volved in the flights of missiles, satellites, and other 
x ability to effectively damp the controller sensor led to payloads. Environmental, propulsion, attitude and 
. the development of a vibration-tolerant pilot valve to trajectory, flight sequence and other types of 
0. minimize the errors introduced into the controller by measurements are included. Also, future trends in 
0S environmental random and sine wave vibration. The telemetry, necessary to accommodate the increasing 
bleed regulator vibration error was minimized by a complexity of missile systems, are briefly described. 
se metal-to-metal coulomb friction damper to simulate (Author) 
2 the damping usually obtained from O-rings and sliding 
seals in conventional designs. Metal-to-metal cou- 
. lomb friction damping was also effectively adapted to Wetenneuss Arosnss tis’ veils 
a the piloted inlet valve. The extreme ambient and gas NONDESTRUCTIVE TESTING. AN INVESTIG ATION 
| temperature range forced the use of metal-to-metal OF SIGNALS FROM THE MAGNETIC FLAW DETEC 
- valve seats, which proved thoroughly reliable under TOR FOR GUN TUBES, by R. D. Kodis. Rept. on 
all conditions tested. Temperature compensation over Cannon Tubes Progressive Stress Damage In. 
e | a 500°F range was achieved with an adjustable com- 15 Jan Sl 31p Rept. no. WAL 732/114-3 
| | pensator utilizing the difference in the coefficients of Order from LC mi$3.00, ph$6. 30 PB 15S 059 
linear expansion of two materials. Compensation for 
‘red forces exerted on the controller sensor due to accel- This report released for sale to the public 31 Mar 61. 
eration was successfully achieved using a counter - 
ce weighted beam. Pressure energized seals with seat Thin-walled tubes were examined, using the flaw de- 
- forces that vary in inverse proportion to the applied tector developed at Watertown Arsenal, at selected 
pressure to provide sufficient force to seal at low times during the life of the tube. The tubes were hy- 
pressures and to prevent destructive loading at high drostatically fatigued until failure occurred by crack- 
pressures were designed. A packing type seal was ing through the wall. A study was made to find any in- 
also developed for low pressures to seal the regulator dication on the records of the tubes, pzior to fatiguing, 
adjusting screw and at the same time permit freedom which would correlate with the point of failure caused 
of adjustment. (Author) (See also PB 153 612) by the fatiguing operation. One tube was examined in 
detail by other methods: X-ray, magnetic particle test, 
and by sectioning to measure crack depth. Another 
Rocketdyne [Canoga Park, Calif. ] tube was plastically deformed by cold-bending and 
DESIGN, DEVELOPMENT, AND TESTING OF AD- straightening. It was then tested magnetically to 
| VANCED HELIUM PRESSURE REGULATOR PART demonstrate the sensitivity of the method to local 
39 NO. 551302. VOLUME 2. Rept. on Contract stress concentrations induced in the above manner. A 
AF 04(647)160. July 60, 55lp. R-2356 (includes section of one tube was studied by metallographic 
| R-1962-1); Doc. no. 60-6186, vol. 2; AFBMD-TR- techniques. (Author) (See also PB 155 058) 
ind 60-74; AD-242 963. 
| Order from LC mi$11.10, ph$84.90 PB 154 290-2 
: Watertown Arsenal Labs., Mass. 
1S Complete detail and assembly drawings of the compo- NONDESTRUCTIVE TESTING. INDUSTRIAL EVALU- 
ong nent are reproduced. The original test data taken ATION AND OPERATION OF THE CRACK DETEC- 
O- during the Performance, Flight Rating, and Qualifica- TOR FOR TUBES MODEL II, by George Darcy, Jr. 
X tion Tests are reproduced, and test setup schematics Final rept. on Cannon Tubes, Progressive Stress 
il and photos are included. Specifications defining the Damage In. | June 51. 33p. Rept. no. WAL-732/114-7 
n | component requirements, assembly and service pro- Order from LC mi$3.00, ph$6. 30 PB 155 061 
ige | cedures, and official tests performed are \so 
a | presented. (Author) (See also PB 154 290-1) This report released for sale to the public 31 Mar 64. 
hat 
- The Automatic Crack Detector for Tubes, Model II, 
oth | r , . ‘ was used to examine a number of unrifled gun tubes 
rity, Vitro Engineering Co. [Washington, D. C. ] being manufactured at Watertown Arsenal. The results 
n | MEASUREMENT AND TELEMETRY SYSTEMS FOR of the Automatic Crack Detector are compared to the 
Ki- | MISSILES. Rept. on Contract DA 30-069-ORD-2331. results of the boroscope inspection. Operational 
) } 20 Oct 59, 96p. 11 refs. Vitro-2331-2-59; AD-232098. —ingrructions and shop procedure for use of the instru- 
; Order from LC mi$5. 40, ph$15. 30 PB 153 890 ment are given. Instructions with regard to the 
2 ; evaluation of records produced from tubes are 
This report released for sale to the public 28 Mar 61. provided. (Author) (See also PB 155 060) 
Thi ei beds, Watertown Arsenal Labs., Mass. 
is document is intended to familiarize personnel ; NONDESTRUCTIVE TESTING. CRACK DEPTH 
)- both at ABMA and throughout the missile industry with MEASUREMENT IN POWDER CHAMBERS IN CAN- 
T recent efforts being made by ABMA in themeasure- NON, ‘by C. H. Hastings, G. A. Darcy and P. C. 
ton | ment and telemetry field. It describes measurement McEleney. Rept. on Metal Testing Methods. 1 July 53, 
Joc. iets man + oamerery item oy ep ee ~om 26p. Rept. no. WAL 732/123. 
62. s philosophy exibility, which contemplates ° 
90-1 continuing improvements in adaptability, accuracy, Order from LC mul$2.70, ph$4.00 w1ses 
and compactness. A brief historical background of 
some Sines of the effort is included to highlight the This report released for sale to the public 31 Mar 61. 


major advances in recent years. The complete 
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A nondestructive magnetic test method and instrumen- 
tation for the study of progressive stress cracks in 
155 mm howitzer powder chambers are described. 
Studies of typical chambers are also described, as 
performed, using the magnetic test equipment and 
visual examination. A calibration of the magnetic test 
equipment for crack depth determination is presented 
and discussed in comparison with visual and pullover 
gauge techniques for evaluating the status of 155 mm 
howitzer tube life. (Author) (See also PB 155 061) 


Watertown Arsenal Labs., Mass. 
NONDESTRUCTIVE TESTING. THE APPLICATION 
OF THE INDUCTION METHOD OF CRACK DETEC- 
TION TO RIFLED TUBES, by R. D. Kodis. Rept. on 
Cannon Tubes, Progressive Stress Damage In. 

12 Feb 51, 13p. Rept. no. WAL-732/114-5. 
Order from LC mi$2.40, ph$3.30 PB 155 060 


This report released for sale to the public 31 Mar 61. 


Sections of rifled tubes, some having cracks in the 
rifling and some which were crack-free, were exam- 
ined by the magnetic induction technique developed at 
Watertown Arsenal. Records obtained from these ex- 
aminations were compared with sections cut from the 
defective tubes. The applicability of the magnetic 
method used is discussed with regard to correlation 
with the cut sections. (Author) (See also PB 155 059) 


Watertown Arsenal Labs., Mass. 
NONDESTRUCTIVE TESTING. THE DEVELOPMENT 
OF A FLAW DETECTOR FOR THE BORE SURFACE 
OF GUN TUBES, by Carlton H. Hastings. 14 Aug 46, 
26p. 1 ref. Experimental rept. no. WAL 732/114-1. 
Order from LC mi$2.70, ph$4.80 PB 155 058 


This report released for sale to the public 31 Mar 61. 


After due consideration of existing inspection tests, a 
principle new to the field of flaw detection has been 
assayed with regard to possible utilization for the in- 
spection of the bore surfaces of gun tubes. This 
principle, concerning the behavior of a ferrous cored 
coil under the influence of combined A.C. and D.C. 
magnetic fields, has been used successfully in the 
laboratory for bore inspection. An instrument has 
been developed which is considered to be applicable to 
production inspection on a wartime scale. Plans for 
evaluating the instrument by comparison with the opti- 
cal borescope as an inspection tool are being 
completed. (Author) 


Watervliet Arsenal, N. Y. 
A NEW APPROACH TO THE AUTOFRETTAGE OF 
HIGH STRENGTH GUN TUBES. Rept. on Cold Work 
of Gun Barrels. Apr 59, 75p. 7 refs. 
Order from LC mi$4.50, ph$12. 30 PB 154 207 
This report released for sale to the public 28 Mar 61. 


The usual method of autofrettage for gun tubes utilizes 
hydraulic pressure applied directly to the bore in 
order to plastically deform the wall of the tube in such 
a manner as to produce favorable residual stress pat- 
terns. An alternate method of autofrettage requiring 





reduced hydrostatic pressure is developed and de- 
scribed. This method consists of passing an oversize 
mandrel through the tube to plastically deform the 
walls of the tube. All specimens were made from a 
modified 4340 steel, and heat treated to the various 
strengths jnvolved. 


Sanitation and Safety Engineering 


Industrial Test Lab., Philadelphia Naval Shipyard, 
Pa. 
COMBUSTION HAZARDS RESULTING FROM SHIP- 
BOARD FIRES, by M. S. Gabis and M. Anmuth. 
Sep 58, 20p. 3 refs. Development rept. no. A2i15; 
AD-203 696. 
Order from LC mi$2.40, ph$3. 30 PB 155 250 
This report released for sale to the public 31 Mar 61. 


In connection with the proposed use of a high impact, 
rigid, polyvinyl chloride plastic pipe aboard ship an 
evaluation has been made of the combustion hazards 
resulting from shipboard fires. Tests were conducted 
to simulate shipboard fires involving, in one case, the 
conventional materials usually found in a typical berth- 
ing space and in another, the conventional materials 
plus lengths of the plastic pipe. Gas analyses of the 
resultant fumes and animal exposure tests were per- 
formed. The results of test show that the conventional 
materials emit fumes which are toxic to test animals 


and that the addition of plastic pipe does not introduce 
new toxic hazards; also the use of the pipe does not 
aggravate the toxic gas hazards which already exist in 
the event of a fire aboard ship. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
BUILDING PROTECTION AGAINST BIOLOGICAL 
WARFARE ATTACK, by Warren Viessman and E. N. 
Hellberg. Interim memo. 1 Feb 52, 23p. 6 refs. 
Technical memo. M-035. 

Order from LC mi$2.70, ph$4.80 PB 154 622 
Since results of tests conducted on a small temporary 
shelter indicated that it is practical to protect build- 
ings from bacteriological and chemical attack by pres- 
surizing the interiors with filtered air to provide exfil 
tration of air at all leakage points , plans have been 
formulated to evaluate the efficiency of BW and CW 
protective measures as applied to larger semiperma- 
nent buildings. A suitable frame building has been se- 
lected and modification and instrumentation have 
commenced. 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
FORMALDEHYDE AS A POSSIBLE COMPONENT IN 
CATCHMENT WATER FROM ASPHALT RUNWAYS, 
by G. E. Sanford and R. L. Alumbaugh. Il Jan 52, 
15p. 16 refs. Technical note N-070. 
Order from LC mi$2.40, ph$3.30 PB 154 642 
The current study reviews important aspects in the 
toxicology of formaldehyde. A method for the investi- 
gation of formaldehyde in the field has been checked, 
and evidence indicates that it can be adapted to such 
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use. Preliminary studies on the removal of formalde- 
hyde from water show in general terms the feasibility 
of removal of formaldehyde on a large scale when and 
if desirable. It is concluded that water containing up to 
and including 5 ppm of formaldehyde will not be 
rejected on the basis of taste or odor, in the absence 
of objectionable residual chlorine. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
FORMALDEHYDE DISPERSAL, by H. M. Donaldson. 
31 july 53, declassified. 13p. 9 refs. Technical note 
N-157. 

Order from LC mi$2. 40, ph$3. 30 PB 154 655 
A study was made of both chemical and physical 

means of dispensing formaldehyde for interior disin- 
fection. A commercially available insecticide sprayer 
(Microsol Fog Generator (Model 202) was studied for 
its ability to spray formaldehyde. Preliminary studies 
indicate that the commercial model can be adapted to 
Naval Shore Establishment use and readily adapted to 
spray directly from five-gallon storage cans. Chemi- 
cal methods were studied for ease and safety. 

Methods which involve the use or possible use of 
standard Navy stock chemicals were screened for 
possible utilization. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
PACKAGING OF FORMALDEHYDE FOR DECON- 
TAMINATION, by A. L. Fons. 13 Nov 53, declassi- 
fied. 9p. 2 refs. Technical note N-160. 
Order from LC mi$1.80, ph$1.80 PB 154 657 
A study was made of the important factors in packaging 
and shipping of 40% aqueous formaldehyde solutions. 
The results of this study constituted the basis of for- 
mulation of minimal standards for packaging and 
shipping specifications of such solutions. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif 
PROTECTION OF BUILDINGS AGAINST BIOLOGI- 
CAL WARFARE, by Warren Viessman, E. N. Hell- 
berg, and H. M. Whippo, Jr. 10 Dec 53, 68p. 19 refs. 
Technical memo. M-074. 

Order from LC mi$3.90, ph$10. 80 PB 154 627 
A protective shelter was pressurized by the Labora- 
tory. Attacks using BW simulants were made against 
the building and evaluated. The data indicate that a 
pressure of 0.1 in. of water will give adequate pro- 
tection. It is recommended that further tests be con- 
ducted to confirm this fact. Investigations have pro- 
duced a group of sealing materials which can be ap- 
plied easily to the inside of structures for protection 
against infiltration of contaminants and for 
pressurization. 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
RADIOLOGICAL TEST OF DECONTAMINATION 
SHOWER WASTE WATER RECIRCULATION, by 
W. R. Nehlsen. 4 Oct 56, 9p. Technical note N-281. 
Order from LC mi$1. 80, ph$1. 80 PB 154 675 


This project requires the development of a portable 
arctic decontamination shower unit incorporating a 
waste water treatment and recirculation system. An 
experimental unit was devised using sedimentation and 
chlorination as a basis of waste treatment. This sys- 
tem was recently tested with a radioactive fallout 
simulant. Results indicated that over 99 per cent of 
the simulant was removed from the waste water and 
was deposited in the shower sump and waste treatment 
tank. It is concluded that a waste water treatment and 
recirculation system should be included in the unit 
design. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
REVIEW OF DECONTAMINATION SHOWER UNIT 
TESTS AND PLANS, by W. R. Nehlsen. 13 Mar 57, 
13p. 3 refs. Technical note N-297. 
Order from LC mi§2. 40, ph$3. 30 PB 154 677 
An attempt has been made to develop a portable arctic 
decontamination shower unit in corporating a waste 
water treatment and a recirculation system. An ex- 
perimental unit was devised using sedimentation and 
chlorination as a basis of the waste treatment. This 
system was tested with a biological warfare simulant 
and a radioactive fall out simulant with favorable re- 
sults. No testing was done with chemical warfare 
simulants but technical information was receivedfrom 
the Army Chemical Warfare Laboratory which indi- 
cates that this simple waste treatment scheme was not 
adequate for chemical warfare use. In this interim 
report the test data and the technical information are 
summarized and problems associated with various 
applications are discussed. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
SHELTER HABITABILITY STUDIES: THE EFFECT 
OF ODOR IN A SHELTER AND VENTILATION RE- 
QUIREMENTS, by James S. Muraoka. 22 Nov 60, 20p. 
26 refs. Technical note N-354. 
Order from LC mi$2. 40, ph$3. 30 PB 154 689 
Inside closed rooms, tobacco smoke and body odors 
affect the health of occupants by causing a lessening of 
food and water intake, disturbing sleep, promoting 
nausea and vomiting, and mental disturbance. Tobacco 
smoke is much more offensive to man than noxious 
body odors. The foul smoke and body odors are es- 
pecially disturbing to individuals entering an already 
occupied shelter from the outside. The number of 
persons (smokers and non-smokers) occupying a shel- 
ter and the fresh air supply are two important factors 
affecting the quality of the air. The outdoor air tem- 
perature and humidity at the time of shelter occupancy 
and the number of persons occupying a shelter will 
influence the amount of fresh air supply needed to 
maintain comfortable climatic conditions. The follow- 
ing methods were found to be effective in reducing the 
concentration of body odors and tobacco smoke in 
closed rooms: fresh outdoor air supplied through a 
simple ventilation system, recirculation of indoor air 
through charcoal filters or through a spray-type de- 
humidifier, use of deodorants, and increasing the 
temperature and humidity of a room. (Author) 








Naval Civil Engineering Lab., Port Hueneme, Calif. 
VENTILATION SYSTEM PROTECTION AGAINST 
BW AEROSOLS, by W. R. Nehlsen. 27 June 56, 10p. 
Technical note N-277. 

Order from LC mi$1. 80, ph$1. 80 PB 154 674 
Since many buildings are equipped with air-handling 
and filtering equipment that may offer some degree of 
BW defense, ventilation air filters and air-supply sys- 
tem components have been tested with O- to 5-micron- 
size dust, DOP smoke, and a BW simulant organism to 
assess the protection available against BW aerosols. 
Results show that a high percentage of particles below 
three microns in diameter will penetrate an air-con- 
ditioning system equipped with panel-type ventilation 
air filters. During a one-hour BW aerosol test on a 
test shelter, an 80-per cent penetration of the air-con- 
ditioning system was experienced, but the aerosol 
concentration inside the shelter only reached a level 
of about 50 per cent of the outside concentration be- 
cause of recirculation and dilution. This degree of 
protection is too low to be of much practical value for 
BW defense. The dust test results are valuable for 
providing information for the application of panel-type 
ventilation filters as prefilters for collective pro- 
tectors. (Author) 


Office of Technical Services, Dept. of Commerce, 
Washington, D. C. 
AIR POLLUTION AND PURIFICATION. Feb 61, 10p. 
123 refs. OTS Selective Bibliography SB-448. 
Order from OTS $0. 10 OTS SB-448 


A bibliography of reports listed in the two OTSmonthly 
abstract journals: U. S. Government Research Re- 
ports and Technical Translations. This is a selective 
listing of reports dealing with air pollution by non- 
radioactive fumes, industrial gases, smokes, aero- 
sols, etc. Chemical warfare agents were excluded. 


Ship Building 


Bureau of Ships, Washington, D. C. 
HULL IMPEDANCE AND NOISE REDUCTION, by 
D. W. Saltus. Research and development rept. 
1 Jan 58, 12p. Rept. no. 375-N-29; AD-158 023. 
Order from LC mi$2. 40, ph$3. 30 PB 155 413 


This report released for sale to the public 10 Apr 61. 


This report discusses the concept of mechanical imped- 
ance and demonstrates the manner in which the con- 
cept can be applied to the problem of reducing radi- 
ated noise from submarine machinery. Considerable 
attention is given to the basic analogy between elec- 
trical and mechanical impedance, and the overside 
noise leve] due to a small fan is computed as an ex- 
ample of the method. The example chosen is simple 
enough that the basic principles of the method are not 
obscured by details. The full complexity of the gen- 
eral problem is indicated in the concluding sections of 
the report where a description of the problems still to 
be solved may be found. The advantages anticipated 
in the future are also discussed. (Author) 





Bureau of Ships, Washington, D. C. 
SHOP PRACTICE SUGGESTIONS NO. 3. May 60, 29. 
Order from OTS $0.50 PB 171 251 


Suggestions included are: salt spray fog test; fuel oi] 
burner lead gaskets; mobile welding unit; weld spatter: 
steam chest repairs; water closet plug valves; coating 
audigage crystals; fork-truck platforms; colored labe} 
plates; high temperature alarm switches; cable insta]- 
lation data; propeller shaft coupling dutchman; Tran- 
site pipe for electric heat-treating; improved method 
of cleaning boiler tube holes; scrap rivet sack; latera] 
stiffening; portable overhead hook; masking valve hand 
wheels; AN/GRC-27 contact pins; reconditioning ab- 
rasive-valve body; lighting calculator; sea chest 
valves; lettering on plans; AN/UPN-7 radar transmit- 
ter gear; AN/SPS-28 grid connection; economizer 
access door; catapult cylinder support brackets; 
burner tile drain holes; ECM-mast cable connections; 
bulkhead stiffeners; degaussing-cable hangers; porta- 
ble extension lights; thread-rechasing unit; butt- 
welding aluminum; use of non-ferrous materia] on 
diesel exhaust-terminals Shipalt-94K; gage for kick- 
pipe and stuffing-tube installation; access trunk vent 
spool; flush-type deck drain; extruding pipe branches; 
pipe lagging method; vacuum testing of tanks; water- 
tight test for welded joints; submarine flood-valves; 
removing galvanizing from cast-in straps; adjustable 
stanchion tops; Teflon O-rings machined; layout 
templates and transfer punch; pipe hangers; shaft roll- 
ing machine; wiring color scheme; insulation and 
shielding of joints; ring for economizer; superheater 
outlet header drain; welding-nozzle cleaner; propul- 
sion shafts machined in place; paint-baking oven; tur- 
bine control-valve head; adjustable rule-target; W. T. 
cover design; cable-banding tool and buckle; breakage 
of non-icing windows; ribbon pipe-sealant; 5" /54 firing 
cams; salvage of antenna connectors; main-deck wire- 
ways; adjustable pressure base; scuttle hinges; poly- 
ethylene gasket-punch blocks; quad rings in lieu of 
"O" rings; submarine-battery cell handling; jig for 
X-raying welds. (See also PB 171 024) 


David Taylor Model Basin, Washington, D. C. 
A GUIDE FOR THE SELECTION AND APPLICATION 
OF RESILIENT MOUNTINGS TO SHIPBOARD EQUIP- 
MENT, REVISED, by Francis F. Vane. Feb 58, 159p. 
17 refs. Rept. 880. 
Order from LC mi$7.50, ph$24. 30 PB 155 253 
This report released for sale to the public 31 Mar 61. 


Contents: 

Nature of the transmission of noise, shock, and 
vibration 

Information required for calculating natural frequencies 

Calculation of natural frequencies of resiliently 
mounted equipment 

Transmissibility and isolation theory 

Numerical examples 

Experimental determination of moment of inertia with 
a trifilar suspension 

Report form for resilient mounting characteristics 

Derivation of equations of motion and frequency formu: 
las for a resiliently mounted rigid asserbly 

Practical arrangements of inclined mountings 

Design work sheets for common cases of mountings 
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David Taylor Model Basin, Washington, D. C. 
METALLURGICAL INVESTIGATION OF TITANIUM 
ALLOYS FOR APPLICATION TO DEEP-DIVING 
SUBMARINES, by A. R. Willner and V. E. Sullivan. 
Progress rept. for 1 July 59-1 Oct 60. Dec 60, SOp. 
17 refs. Rept. 1482; AD-248 393. 
Order from LC mi$3.30, ph$7.80 PB 153 707 
To determine the practicability of titanium alloys for 
use as a submarine hull material, the mechanical 
properties and notch-sensitivity of five high-strength 
titanium alloys and a commercially pure titanium 
were evaluated. Of the high-strength titanium alloys 
the MQ or MSM- 821 alloy exhibited the least sensiti- 
vity to rate of loading, and the greatest resistance to 
fractures as determined by Charpy V-notch, drop- 
weight, and explosion crack-starter tests. A tenta- 
tive criterion for determining the nil-ductility cransi- 
tion temperature by the Charpy V-notch test has been 
established. (Author) 


David Taylor Model Basin, Washington, D. C. 
RESISTANCE AND EHP OF A PLANING CATAMA 
RAN AS PREDICTED FROM TESTS OF MODEL 
4836, by Richard A. Cumming. Nov 60, 25p. 3 refs. 
Rept. 1478; AD-248 148. 

Order from LC mi$2.70, ph$4. 80 PB 153 706 
The powering characteristics for a catamaran-type 
hull were determined. Wetted lengths, running trims, 
and resistances were measured on the model for a 
number of speeds, displacements, and initial trims. 

In addition, the effect on performance of changes in 
hull spacing, planing area, and spray rails was de- 
termined. A test was also made with a step on the 
roof of the tunnel. The results are presented in di- 
mensionless form and also in the form of EHP curves 
for 70-ft, 105, 400-lb boat. Data indicated that for 
this hull a wide spacing is of so advantage from a re- 
sistance point of view. The spray rails on the final 
configuration increased the drag slightly on the full- 


sized boat. The best configuration was not as good as 
a good conventional planing hull, due to a large 
amount of air drag. (Author) 


David Taylor Mode] Basin, Washington, D. C. 
RUDDER-EXCITED HULL VIBRATION ON USS 
PORREST SHERMAN (DD 931); (A PROBLEM IN 
HYDROELASTICITY) by R. T. McGoldrick. June 60, 
4%. 33 refs. Rept. 1431; AD-240 379. 
Order from LC mi$3. 30, ph$7. 80 PB 149 745 
The vibration phenomenon on USS Forrest Sherman 
(DD 931) was quite unlike the usual cases of ship 
vibration in that the hull was set into a three-noded 
horizontal vibration whose frequency remained con- 
stant over a considerable range of speed. The Boston 
Naval Shipyard traced this vibration to the twin rud- 
ders and eliminated it by reversal of the rudder toe- 
angle setting. No simple explanation of the phenome- 
hon Was apparent at the time of its occurrence, but it 
appeared that any mechanism producing such a condi- 
tion would necessarily involve hydroelastic effects. 
This problem falls within the spheres of interest of 
both the Hydroelasticity Panel of the Hydrodynamics 
Committee and the Hydro-Structure Vibration Panel of 


the Hull Structure Committee. While officially the 
project was handled under strictly naval jurisdiction, 
these panels maintained an interest in its progress be- 
cause of representation of the David Taylor Model 
Basin in their memberships. The author explores 
several conceivable explanations, and, ‘while acknow]- 
edging contary opinions, accounts for the phenomenon 
as due to a sub-critical control-surface flutter condi - 
tion. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
ACCELERATED TESTING OF WATER LEVEL AND 
DRAFT INDICATORS, by D. B. Wright. 3 Jan 55, 40p. 
4 refs. Technical note 212. 
Order from LC mi§$3. 00, ph$6. 30 PB 154 664 
Numerous reports and complaints from field activities 
indicate a general unreliability in the performance of 
the water-level draft indicators on floating drydocks. 
The current phase of the investigation is the systems- 
test phase and involves five commercially available 
water-level-systems and one commercially available 
telemetering system. Subsequent to an extensive re- 
view of manufacturers literature and recommendations 
of field representatives concerning the various pro- 
ducts, these systems were chosen as those which most 
nearly fulfilled the requirements. Of those systems 
tested, one is recommended for modification and in- 
service testing on an active dock. Further investiga - 
tion is recommended for one other system and a de- 
velopment program for obtaining a transducer element 
for the telemetering system. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
CATHODIC PROTECTION APPLIED TO THE AFDL- 
12, LONG BEACH, by W. A. Bowen, Jr. 15 Nov 51, 
4lp. 1l refs. Technical note TN-060. 
Order from LC mi$3.30, ph$7.80 PB 154 640 
Cathodic protection was applied to the underwater hull 
of the AFDL-12, a floating dry dock, on 3 November 
1950. Its state has been continuously monitored with 
semiweekly surveys. A six months' study shows that 
protection can be achieved with a single properly 
placed anode and as little as eight amperes or thirty- 
five watts of electrical power. 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
DECK LAUNCHING TESTS OF A 3x 12 PONTOON 
WARPING TUG, by R. C. Towne. 6 Mar 57, 29p. 

2 refs. Technical memo. M-123. 
Order from LC mi$2.70, ph$4.80 PB 154 616 
To determine the feasibility of deck launching a fully 
rigged pontoon warping tug from the deck of an LST, 
tests were conducted from 15-, 20-, and 25-ft 
heights. Successful launchings were made from 
heights up to 20 ft in calm water; the effect of waves 
or rolling of the LST on the launching could not be de- 
termined in these tests. A launching height of 25 ft 
was determined unsatisfactory. (Author) 
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Naval Civil Engineering Lab., Port Hueneme, Calif. 
ERECTION AND TEST OF 100-TON CAPACITY 
FLOATING CRANE, by J. J. Hromadik and 
R. C. Towne. 14 Jan 54, 35p. Technical note N-175. 
Order from LC mi$3.00, ph$6.30 PB 154 660 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
EVALUATION OF A SHIP MOTION METER FOR 
MOORED VESSELS, by J. T. O'Brien, R. E. Jones, 
and D. 1. Kuchenreuther. Rept. on Response of Ships 
to Waves. 19 Feb 57, 48p. 2 refs. Technical note 292. 
Order from LC mi$3.30, ph$7.80 PB 154 676 


The Ship Motion Meter was operated to measure the 
forced motion of a 4x2 NL pontoon barge. The motion 
measured by the Meter is contrasted with that ob- 
tained using conventional surveying techniques. It is 
indicated that the surge-sway pickup is accurate to 
0.3 foot anywhere within its range. For a particular 
case where the tidal range and normal] distance from 
the instrument to ship's hull is 4 feet, a surge of 
approximately 10 feet and sway of 4 feet can be meas- 
ured. Both roll and pitch pickups are found to be 
satisfactory in that they are accurate to 1/4 degree in 
5 degrees and the yaw pickup unsatisfactory in that its 
accuracy is only 3 degrees in 5 degrees. Results of 
studies to obtain yaw by use of two surge-sway pick- 
ups are presented and such a method declared satis - 
factory. It is concluded that the Meter, where two 
surge-sway pickups are used to measure yaw, is 
satisfactory although not nearly the ultimate for fur- 
ther work in obtaining prototype measurements . 
Recommendations as to the design of a superior 
Meter are presented. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
PONTOON TIE-ROD YOKE, by F. N. LeDoux. 
11 Aug 52, 10p. Technical note N-109. 
Order from LC mi$1.80, ph$1.80 PB 154 649 
A test was made of experimental type pontoon yokes, 
A-14-X1 and AX-2, to determine the relative 
strengths as compared with the standard yoke, A-14. 
The yokes were tested in tension and the load was 
applied by A-10 bolts in a manner corresponding to 
their normal arrangement in a pontoon string. 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
TESTS OF BUSHIPS ANCHORS IN MUD AND SAND 
BOTTOMS, by R. C. Towne and J. V. Stalcup. 

5 Aug 54, 54p. 1 ref. Technical note N-195. 
Order from LC mi$3. 60, ph$9. 30 PB 154 662 


The purpose of the tests was to provide comparative 
holding power data of several Lightweight and Navy 
Stockless anchors presently being utilized by the 
Bureau of Ships. 


Naval Weapons Lab., Dahlgren, Va. 
EXPLOSION BULGE TESTS OF 2-1/2" HY-80 STEEL 
SUBMARINE BULKHEAD PLATES WELDED WITH 
HEAT- TREATABLE AND NON-HEAT- TREATABLE 
ELECTRODES, by W. H. Hall. Final rept. 20 Dec 60, 
64p. 2 refs. NWL rept. no 1726; AD-249 080. 
Order from LC mi$3. 90, ph$10. 80 PB 153 904 


The MIL-E-11018 electrode, ordinarily used in weld- 
ing HY-80 steel, forms weld metal which is not heat- 
treatable. Since the bulkheads, after forming, must 
be heat-treated (quenched and tempered) to required 
properties, the problem was to obtain a weld which 
would have as nearly as possible the same mechanical 
properties as the plate material. From the results of 
explosion bulge testing of the three groups of speci- 
mens, it was concluded that the weldments produced 
with heat-treatable electrodes were superior to those 
made with non-heat-treatable electrodes in the as- 
heat-treated condition or in the replaced and untreated 
condition. 


Netherlands Ship Model Basin, Wageningen. 
RESEARCH ON THE “NOZZLE+SCREW" PROPEL- 
LER (DUCTED PROPELLERS). Final Technical rept. 
for 1 Oct 59-30 Sep 60 on Contract DA 91-591-EUC- 
1294. [1960] 30p. 4 refs. AD-249 192. 
Order from LC mi$2.70, ph$4.80 PB 153 725 
Research is presented on a nozzle+screw propeller. 
The effectiveness of a screw+nozzle propeller (ducted 
propeller) partly depends on the thrust of the nozzle, 
which can be obtained. From this point of view a high- 
lift nozzle profile might be recommendable. Separa- 
tion of the flow might occur at the leading inside part 
of the nozzle or in the diffusing part. A high loading 
of the screw blades near the tip will prevent to a cer- 
tain degree this separation of flow by boundary layer 
control Systematic experimental test series were 
carried out to study these phenomena. Three varia- 
tions of the nozzle profile with four different radial 
pitch distributions of the screw were tested in the 
open water condition and in a cavitation tunnel with 
uniform flow (Author) 


FOOD, HANDLING, AND PACKAGING 
EQUIPMENT 


Food 


Illinois U. Coll. of Medicine [Chicago]. 
POSSIBLE CARCINOGENICITY OF IRRADIATED 
FOODS, by Harry Monsen. Progress rept. for 
15 Mar-15 Oct 59 on Contract DA 49-007-md-794. 
[1959] Sp. 

Order from LC mi$1.80, ph$1.80 PB 155 566 


This report released for sale to the public 19 Apr 61. 


Pennsylvania U. School of Medicine, Philadelphia. 
EFFECT OF FOOD PRESERVED WITH IONIZING 
RADIATION ON RESTORATION OF ENZYME 
ACTIVITY AND TOTAL PROTEIN OF RAT LIVER, 
by Otto Rosenthal! and Vincent J. Pileggi. Progress 
rept. no. 3, Sep 58-Mar 59 on Contract DA 49-007- 
md-861. [1959] 14p. AD-218 570. 
Order from LC mi$2.40, ph$3. 30 PB 155 414 


This report released for sale to the public 10 Apr 61. 


Irradiated beef-containing rations were fed to protein: 


depleted young adult male Wistar rats after partial 
hepatectomy. The restoration of protein content and 
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enzyme activity of the livers was studied. Three 

s of beef were compared: (a) non-irradiated 
frozen beef, (b) beef irradiated with 5.6 megarad and 
stored frozen, and (c) irradiated beef incubated 3 wk 
in the unopened can and then refrozen. Groups of 
rats were sacrificed at the 8th and 14th postoperative 
day. The following 4 liver enzymes were assayed at 
partial hepatectomy and at sacrifice; cyanide-sensi - 
tive and cyanide-resistant alkaline phosphatases, 
glucose-6-monophosphatase and rhodanese. In the 
group receiving heated irradiated beef for 12 days 
the rate of restoration of liver protein was 15% lower 
than in the two other dietary groups. Experiments 
are in progress to study the effect of longer periods 
of realimentation with heated irradiated beef on 
restoration of protein content and enzyme activity of 
the liver after protein depletion and partial hepatec- 
tomy. In addition to the two alkaline phosphatases 
and rhodanese, glutamic-oxalacetic acid trans- 
aminase of the liver is being assayed. (Author) 


MACHINERY, FABRICATION, AND 
ACCESSORY EQUIPMENT 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
AN INVESTIGATION INTO THE USE OF CONDUC- 
TING LUBRICANTS FOR THE REDUCTION OF 
SHAFT-BEARING NOISE, by A. M. Intrator. Final 
rept. 25 Apr 52, 16p. 3 refs. Technical note N-085. 
Order from LC mi$2.40, ph$3.30 PB 154 646 


Radio interference has been observed to originate in 
the shaft-bearing area of some rotating machinery 
and was attributed to erratic discharge through the 
shaft lubricant of the static charge developed between 
the shaft and bearing. A laboratory test set up was 
designed to study the effectiveness of various con- 
ducting lubricants in reducing such interference. 
None of the lubricants tested offered a sufficiently 
low impedance path for complete elimination of the 
noise voltages , although the graphite grease mixtures 
did lower the measureable noise somewhat. 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
OPERATING INSTRUCTIONS FOR PILOT MODEL 
PUMPING UNITS, by R. D. Kase. 5 Jan 51, 17p. 
Technical note N-012. 

Order from LC mi$2.40, ph$3.30 PB 154 635 
The pumping units are Peerless Pump Company volute 
type, single-stage, centrifugal pumps , mounted on a 
skid base with a Hercules Model JX4D gasoline power 
unit. They are capable of furnishing 1000 gallons of 
water per minute at a total dynamic head of 115 ft. 
This rating is with a 15-ft suction lift. The pump is 
connected to the power unit through a disc-clutch, 
direct-drive power take-off. The power unit and 

pump are enclosed in sheet-metal compartments with 
access doors provided for operation and maintenance, 
and screw-type mounting bases for attachment of 
accessories . 


Engines and Propulsion Systems 


Aerojet-General Corp,, Azusa, Calif. 
CHARGED-COLLOID PROPULSION SYSTEM, by 
R. B. Edmonson, C. B. Kretschmer, and W. C. Miles. 
Quarterly rept. no. 2, 1 Oct-31 Dec 60, on Contract 
AF 49(638)656. Jan 61, 14p. Rept. no. 0290-01 -2; 
ARPA Order no. 6-58, Task 8; AFOSR-228. 
Order from LC mi§$2. 40, ph$3. 30 PB 154 454 


This report summarizes research on the electrostatic 
spraying of microscopic droplets of oil. The research 
is directed toward an understanding of the mechanisms 
of charge accumulation and electrostatic spraying in 
high electrical fields. The work during this period has 
been directed primarily to the measurement of oil 
droplet size, and to the design and construction of 
equipment for the measurement of individual particle 
change-to-mass ratio. (Author) 


Jet Propulsion Center, Purdue U., Lafayette, Ind. 
AN EXPERIMENTAL INVESTIGATION OF HIGH 
FREQUENCY COMBUSTION PRESSURE OSCIL- 
LATIONS IN A GASEOUS BIPROPELLANT ROCKET 
MOTOR, by J. R. Osborn and R. M. Schiewe. Interim 
rept. on Contract N7onr 39418. June 58, 87p. 15 refs. 
Rept. no. I-58-1; AD-161 563. 
Order from LC mi$4. 80, ph$13. 80 PB 155 149 
This report released for sale to the public 29 Mar 61. 


An experimental investigation was concerned with the 
initial phases of a research program for determining 
the manner in which certain basic variables influence 
the high frequency combustion pressure oscillations in 
a rocket motor. The investigation was conducted with 
a gaseous bipropellant rocket motor which simplified 
the experimental work by eliminating several variables 
which enter into the combustion process: atomization, 
vaporization, mixing, etc. The combustion pressure 
oscillations observed had frequencies ranging from | 


550 to 1725 cycles per second for a transverse mode. 
The combustion pressure oscillations were measured 
with a cathode ray oscillograph. The effects of com- 
bustion chamber geometry, the nozzle configuration, 
the heat-release rates of the propellants, the com- 
bustion pressure, and the equivalence ratio upon the 
combustion pressure oscillations were investigated. 
(Author) 


Marquardt Corp., Van Nuys, Calif. 
TESTS OF THE MARQUARDT SERIAL 50B1 (TORY 
Il-A) HEAVY-DUTY ENGINE, by C. D. Hartman. 
Rept. on Contract AF 33(616)6214. 22 Mar 60, 53p. 
24 refs. MR 60-109. 
Order from LC mi$3.60, ph$9. 30 PB 155 383 
This report released for sale to the public 12 Apr 61. 


A series of twelve runs was made, consisting of 
twenty-one minutes of air time at airflows up to 520 
pounds per second and nine minutes of burning time at 
exit temperatures exceeding 3500°F, during which the 
structural, aerodynamic and heat transfer perform- 
ance of the engine was demonstrated. (Author) 
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Microtech Research Co,, Cambridge, Mass. 
VAPOR CYCLE POWER PLANTS FOR LOW POWER 
MOBILE APPLICATIONS, by J. K. Sparrell, J. C. 
Chato and others. Rept. on Contract DA 44-177- 
tc-601. 31 Dec 59, 169p. 43 refs. Rept. no. 172. 
Order from LC mi$7. 80, ph$25. 80 PB 153 847 


Optimum vapor cycle power plants are selected for six 
specific low power mobile applications. The study 
subjects many working fluids to comparative cycle 
analyses and establishes relative component equip- 
ment sizes for the various cycles. The final selection 
of the optimum cycles is based on several criteria 
with the emphasis being placed on overall weight and 
volume (including fuel required for the specified 
mission). For each of the specified applications the 
working fluid for the optimum cycle is water. The 
disadvantages of water as a working fluid (i. e. lubri- 
cation and freezing) are considered and preliminary 
solutions to these problems are suggested. Each of 
the specific applications considered are described and 


the resultant vapor cycle power plants are briefly 
summarized. In all applications except the 175 HP 
truck, the optimum prime mover is a turbine. Inthe 
case of the truck, the optimum prime mover is a 
double expansion engine. The tabulated values for 
weight, volume, and specific fuel consumption re- 
sulting from this study are established for compara- 
tive purposes only (i. e. the selection of optimum 
cycles) and may be considered somewhat conserva- 
tive (high). A detailed optimization involving the ac- 
tual design of equipment, necessary to refine these 
values, lies beyond the scope of this study. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
COMPARISON OF ARMY AND NAVY SPECIFICA- 
TIONS WITH PARTICULAR REGARD TO IGNITION 
INTERFERENCE, by A. M. Intrator. 29 Mar 51, 8p. 
Technical note N-019. 


Order from LC mi$1.80, ph$1.80 PB 154 637 


Plasmadyne Corp., Santa Ana, Calif. 

A PRELIMINARY ENGINEERING EVALUATION OF 
ADVANCED SPACE PROPULSION SYSTEM. VOL- 
UME I: GENERALIZED PROPULSION SYSTEM 
ANALYSIS AND MISSION REQUIREMENTS, by Paul 
S. Masser, Russell J. Page and Willis Stoner. Rept. 
on Contract AF 3616)5709. 25 Mar 59, 60p. 51 refs 
P-1FRO039-5709; AFWADC-TR-59-18%1). 
Order from LC mi$3.60, ph$9.30 PB 155 345-1 
This report released for sale to the public 10 Apr 61. 


A generalized propulsion system analysis relates the 


“optimum specific impulse to (1) the mission charac- 


teristic velocity, (2) available propulsion time, and 
(3) the ratio of power source weight to jet power, for 
the cases of one, three and an infinite number of 
round trips. The optimum specific impulse is found 
to be mainly set by the ratio of propulsion time to 
power source specific weight with less effect caused 
by changes in characteristic velocity. The analysis 


includes “off-optimum” specific impulse performance. 
A unique method of presenting the results which is 
particularly adapted to superposition of mission re- 
quirements has been devised. Representative re- 
quirements have been determined for several satel- 
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lite, one Moon and one Mars missions to indicate 
propulsion system choice. Emphasis was placed on 
insuring the accuracy of comparison of different 
propulsion systems. (Author) 


Manufacturing Equipment and Processes 


Applied Mathematics and Statistics Labs., Stanford 

U., Calif. 
STATISTICAL TOLERANCE LIMITS, by W. Grant 
Ireson,. Barnard E. Smith, and George J. Resnikoff 
(Illinois Inst. of Tech. ). Technical manual no. | on 
Contract N6onr-25126. 18 May 60, 45p. 22 refs; 
AD-237 832. 
Order from LC mi$3. 30, ph$7. 80 PB 148 095 
A study is presented to illustrate the application of a 
statistical technique to the problem of setting speci- 
fications to be held in the manufacture of an industrial 
product. A means of directly determining one-sided 
and two-sided tolerance limits is discussed when the 
characteristic under study is approximately normally 
distributed. A one-sided upper limit is such that the 
probability is [™ that at least a proportion of the popu- 
lation P is less than the limit. A one-sided lower 
limit is such that the probability is [ that at least a 
proportion P of the population is greater than the 
limit. Two-sided limits are a pair of limits such that 


the probability is [ that at least a proportion P of the 
population falls within the interval included by the two 
limits. If the population mean and the population 
standard deviation were known tolerance, intervals 
would be formed by adding to and subtracting from the 
mean a certain multiple K of the standard deviation. 
The factors K are determined in such a way that ina 
large series of samples, a certain proportion of 
the resulting intervals will include P or more of the 
population. 

Aviation Medical Acceleration Lab. , Naval Air 

Development Center, Johnsville, Pa. 
AN ANALYSIS OF THE MAGNAFLUX INSPECTION 
RECORD OF WELDED JOINTS ON THE 50-FT. 
CENTRIFUGE, by Fred Gollub. Rept. no. 6 on Proj. 
MR 005. 15-0005. 6. 19 Oct 60, 13p. NADC-MA-6027. 
Order from LC mi§$2. 40, ph$3. 30 PB 153 694 


An approximate total of 60 structural cracks weredis- 
covered by seven magnaflux inspections from the 
periods of June 1956 to July 1959 inclusive. The rea- 
sons for these structural failures are discussed and 
recommendations made for any future arm modifi- 
cation. (Author) 


Carnegie Inst. of Tech. Graduate School of 
Industrial Administration, Pittsburgh, Pa. 
THE EFFECTS OF AN AUDIT (A STATEMENT OF 
THE PROBLEM AND A PROGRAM FOR RESEARCH), 
by Neil Churchill and Louis Teitelbaum. ONR Re- 
search memo. no. 68 on Planning and Control of In- 
dustrial Operations , Contract [Nonr-760(01)] May 60, 
24p. 19 refs. 
Order from LC mi$2.70, ph$4.80 PB 148 787 


Portions of this report will not reproduce well. 
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Carnegie Inst. of Tech. Graduate School of Indus - 

trial Administration, Pittsburgh, Pa. 
FORECASTING SALES BY EXPONENTIALLY 
WEIGHTED MOVING AVERAGES, by Peter R. 
Winters. ONR Research memo. no. 62 on Planning 
and Control of Industrial Operations , Contract 
[Nonr-760(01)] . Mar 59, 37p. 2 refs. AD-218 886. 
Order from LC mi$3.00, ph$6.30 PB 154 869 


This report released for sale to the public 24 Mar 61. 


Methods are presented for forecasting sales of individ 
val products for inventory control and production 
scheduling. The forecasting techniques discussed do 
not predict with a behavioral model of sales, but use 
an analysis of the sales time-series taken out of 
context, i.e., the only input is the past history of the 
sales of the item. Three forecasting systems, in- 
cluding the exponential model, are used; each in a 
similar way to predict sales for 3 different products . 
A comparison of ability to predict is presented. 


Carnegie Inst. of Tech. Graduate School of Indus- 
trial Administration, Pittsburgh, Pa. 
HEURISTICS IN JOB SHOP SCHEDULING, by William 
§ Gere, Jr. ONR Research Memo. no. 70 on Plan- 
ning and Control of Industrial Operations [Contract 
Nonr-760(01]. June 60, 2lp. 17 refs; AD-240 134. 
Order from LC mi$2.70, ph$4. 80 PB 149 088 


Ingersoll Kalamazoo Div., Borg-Warner Corp., 
Mich. 
FABRICATION OF LARGE DIAMETER TITANIUM 
PRESSURE VESSELS BY THE SPIRAL WARP 
METHOD, by R. E. Angerman. Rept. no. 1, 
1 July-31 Dec 60, on Contract DA 20-018-ORD-22890. 
[1961] 55p. 13 refs. AD-250 501. 
Order from LC mi$3.60, ph$9.30 PB 153 917 
Eighteen specimens were fabricated of stainless steel 
strip and were bonded with a nitrile phenolic adhesive 
for vibration and aging testing. An analysis of the: 
bonding problems incurred with AM 355 metal strip 
is included. The result of axial compression loading 
of tubular sections is presented. The titanium alloy 
strip for the fabrication of 20" diameter specimens is 
on order . 


Loewy-Hydropress Div., Baldwin-Lima-Hamilton 
Corp., New York. 
DEVELOPMENT OF AN EXTRUSION METHOD FOR 
THE PRODUCTION OF WIDE PROFILE EXTRU- 
SIONS. VOLUME L FLAT EXTRUSION CON- 
TAINER, by A. H. Tesmen, W. H. Stocker, and 
A. Zandel. Final technical engineering rept. for 
29 Aug 52-1 Apr 60 on Contract AF 33(600)21525. 
July 60, 184p. AMC Technical rept. 60-7-257; 
AD-243 792. 
Order from OTS $3.00 PB 171 568-1 
Wide, flat, thin-profile aluminum extrusions for high 
performance aircraft and missile application can be 
readily and economically extruded by means of a 
rectangular (flat) billet container in conventional ex- 
trusion presses rather than being extruded from 
round containers in "V" or round shapes requiring 
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subsequent flattening. A rectangular container 
proved superior to the round container in that thinner 
sections are possible and greater unit pressure 
effected more efficient metal flow. The necessity 
for converting the extruded section from "V" or 
other shapes which resulted from previously used 
round containers was eliminated. In use, the rectan- 
gular container made possible an extrusion pressure 
of 109, 000 psi on the billet. An integrally stiffened 
panel of 7075 aluminum alloy, 18 inches wide, with 
web thickness of 0.037 inches, having eight stiffeners, 
each one inch in height by 0.100 inches thick was 
successfully extruded to a length of 25 feet and with 
excellent surface condition. Specific die entrance 
angles and sturdier die design were necessary to 
withstand the higher extrusion pressures. (Author) 


Loewy-Hydropress Div. , Baldwin- Lima-Hamilton 

Corp., New York. 
DEVELOPMENT OF AN EXTRUSION METHOD FOR 
THE PRODUCTION OF WIDE PROFILE EXTRUSIONS. 
VOLUME Il. PHOTOELASTIC INVESTIGATION AND 
STRESS ANALYSES OF FLAT AND RECTANGULAR 
EXTRUSION CONTAINERS. Final technical engineer- 
ing rept. on Contract AF 33(600)21525. [1960] 164p. 
[AMC TR-60-7-257] AD-243 793. 
Order from OTS $3. 00 PB 171 568-2 
A study of models by the photoelastic method was sat- 
isfactorily used to determine the stress distribution 
that would exist in the prototype containers intended 
for the extrusion of rectangular billets. For the con- 
ventional round container, it was shown that the distri- 
bution of stress and pressure from the billet opening 
to the container was dependent on the cavity shape and 
insert arrangement. The most effective insert ar- 
rangement from the standpoint of minimum stress 
concentration was to give a rectangular billet opening 


which is the shape most suitable for the extrusion of 
the greatest variety of wide sections. A study of the 
effect of a multiplicity of rings indicated that a 2 piece 
assembly, apart from inserts, gave the least stress 
concentration. A construction entailing the use of in- 
serts, liner, and container was adopted for the proto- 
type flat and rectangular container designs. The opti- 
mum container shape consistent with simple and fea - 
sible fabrication methods was rectangular with certain 
relative proportions between the height, width, and 
the round opening into which the inserts are assem- 
bled. Data were developed which were translated into 
design curves which enabled a designer to select the 
desired container design for different conditions. 
Consideration was given to the stresses and design of 
auxiliary tools which are necessary for flat extrusion 
and to a design chart covering a wide range of presses 
(See also PB 171 568-2) 


Watervliet Arsenal, N. Y. 
CHEMICAL MILLING, by C. H. Rose. Rept. on 
Industrial Preparedness Measure 80304231 -03-46400. 
Dec 60, 2lp. 5 refs. Technical rept. WVT-RI-6001-1 
Order from OTS $0.75 PB 171 112 


A process study, outlining the capabilities and limita- 
tions of chemical milling, the materials for which it 
is suitable, the accuracies and surface finishes ex- 
pected; derived from a study of the available literature 








and visits to users of the process, are made to deter- 
mine the applicability of the method to the pilot pro- 
duction requirements of Watervliet Arsenal. Forty- 
two pounds of 4340 steel were removed from a 90mm 
M41 breech ring in 61 hours by chemical milling. 
Surface finish was 62 microinches. Metal removal 
rate was .0007 inch per minute. (Author) 


Transport, Traction and Hoist Facilities 


Army Transportation Research Command, Fort 

Eustis, Va. 
STEERABLE FIFTH WHEEL, by John E. Thomas and 
Ralph L. Schuller. Final rept. on Project 9R98- 
05-007, House task 5.23. Jan 61, 17p. TREC Tech- 
nical rept. 61-2. 
Order from OTS $0.50 PB 171 613 
This report covers the testing and evaluation of a 
device that was designed and constructed for the 
purpose of evaluating the principle of transverse fifth- 
wheel motion as a method of facilitating steering in 
truck-tractor semitrailer or shuttle-tractor opera- 
tions. The tests proved that the equivalent of all- 
wheel steering can be accomplished through trans- 
verse movement of a fifth wheel mounted on a truck 
tractor. (Author) 


Davidson Lab., Stevens Inst. of Tech. , Hoboken, 
N. J. 
CONTROL SYSTEMS FOR HIGHWAY TRAINS, by 
J. P. Finelli and C. J. Nuttall, Jr. (Wilson, Nuttall, 
Raimond Engineers, Inc.), Final rept. on Phase 1, 
Contract DA 44-177-tc-390. Sep 60, 8lp. 23 refs. 
Rept. no. 801 (includes note no. 600) AD-248 040. 
Order from LC mi$4. 80, ph$13.80 PB 153 713 


Efforts are being made to develop feasible systems for 
the simultaneous control of multiple engines. These 
systems are to be suitable for application to highway 
trains consisting of several 4-wheel units, each with 
its own powerplant. It was concluded that an ideal 
multiple-engine control system would: (1) permit op- 
eration of independent units after separation from the 
train, (2) permit all controls to be centralized in the 
lead unit, (3) permit any unit to be used as the lead 
unit, (4) enable the train to develop its maximum trac- 
tive effort, (S) minimize compressive drawbar forces 


that lead to jackknifing (in all possible circumstances) 
without sacrificing the ultimate ability of elements to 
asgist one another when necessary, (6) divide normal 
driving load more-or-less equally among the engines, 
(7) control and limit wheel slip for maximum traction 
or braking, (8) include engine over-speed protection, 
and (9) be as simple, reliable, readily operated, and 
inexpensive as possible. The following basic systems 
are considered feasible: (1) throttle position control, 
(2) engine rpm control (for use with open converter 
only), (3) drawbar control, and (4) throttle position 
control with drawbar modulation. (Author) 
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George Washington U., Washington, D. C. 
ESTIMATING MERCHANT SHIP REPAIR LOADS 
AND REPLACEMENTS UNDER CONVOY AND NON- 
CONVOY CONDITIONS, by R. B. Hunt and Erling FP. 
Rosholdt. Rept. on Logistics Research Project, 
Contract Nonr-761(05). 31 Mar 60, 39p. 6 refs. 
Serial T-111/60; AD-234 560. 
Order from LC mi$3.00, ph$6.30 PB 153 756 
This paper has four objectives: (1) Points out the 
major defects in the present repair policy used for 
determining merchant ship requirements to meet a 
prescribed lift schedule. (2) Proposes a new and mote 
accurate repair policy for planning purposes. (3) De- 
scribes a method for (a) using the proposed repair 
policy to derive estimates of the number of ships 
going into overhaul each time period (which provides 
a repair load schedule); and (b), to derive estimates 
of the number of repair replacement ships needed to 
supplement the “pure” ship requirements of the pipe- 
line. (4) Provides illustrative examples of the use of 


the preceding method and graphically compares the 
current and new policies by showing their effects on 
sample pipelines. The repair policy proposed for 
planning purposes may be stated thusly: (A) Under 
non-convoy conditions , each ship will be assumed to 
receive an average of 18 days per year for major re- 
pairs (overhaul). (B) Under convoy conditions , each 
ship will be assumed to receive an average of 47 days 
per year. This shall include the normal overhaul 
period (non-convoy condition) of approximately 

18 days and the remainder shall be for possible ex- 
traordinary repairs, e.g., battle damage. (Author) 


Land Locomotion Lab., Ordnance Tank- Automotive 
Command, Center Line, Mich. 
EVALUATION OF CONDUAL TIRE MODEL, by 
E. Hegedus . Rept. on Contract DA 20-089-ORD-39246. 
Mar 60, 30p. 7 refs. Rept. no. RR-17; LL-60. 
Order from LC mi$2.70, ph$4.80 PB 152 006 


Investigation of experimental tires indicates that in 
most types of soft ground the concentricdual (condual) 
tire producing a long, narrow contact area developes 
considerably less slippage and more drawbar pull 
than a conventional dual tire having a wide contact 
area. The condual tire has been investigated in a 
number of soil types , and the discussed advantages 
given by that tire form have been found in a reason- 
able agreement with theoretical predictions. In this 
report the computations and tests were performed for 
very thin walled, elastic, small scaled tires, but re- 
cent theoretical evaluations for full size tires also in- 
dicate the superiority of the condual tire concept over 
conventional tire forms. (Author) (See also 

PB 152 004) 


Land Locomotion Lab. , Ordnance Tank-Automotive 
Command, Center Line, Mich. 
MOBILITY STUDIES, by W. L. Harrison, ‘Z. Janosi 
and others. Rept. on Contract DA 20-089-ORD- 
39246. Dec 59, 80p. 5 refs. Rept. no. RR-5; LL-59. 
Order from LC mi$4.50, ph$12.30 PB 152 004 
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This report was prepared to fill a requirement for 

the mobility evaluation of a group of existing vehicles 
and vehicle concepts , and the effect of steering on off- 
road performance. The study consists of both analyti- 
cal evaluations of existing vehicles and vehicle con- 
cepts , and experimental evaluation of the effect of 
steering on off-road performance. The experimental 
evaluation of Ackermann and articulated steering can 
only be considered as tentative, since an extended 
program has been initiated to fully evaluate the 
steering mechanics of articulated type steering. Ini- 
tial studies indicated the qualitative improvement in 
performance. A truck-family concept initiated by the 
Land Locomotion Laboratory is evaluated by an ana- 
lytical process. The concept is based on the train 
principle utilizing large diameter wheels . The con- 
cept is essentially a system of powered primary and 
secondary units that can operate coupled or or un- 
coupled to achieve a high degree of flexibility cover- 
ing load capacities from one to fifteen tons . (Author) 


Land Locomotion Lab. , Ordnance Tank- Automotive 
Command, Center Line, Mich. 

ON THE STATISTICAL ANALYSIS OF THE MO- 
TION OF SOME SIMPLE TWO-DIMENSIONAL LIN- 
EAR VEHICLES MOVING ON A RANDOM TRACK, 
by F. Kozin and J. L. Bogdanoff. Rept. on Contract 
DA 29-089-ORD-39246. Apr 60, 32p. 8 refs. Rept. 
no. RR-19; LL -66; AD-244 099. 

Order from LC mi$3. 00, ph$6. 30 PB 152 007 


The influence of the length parameters; base length, 
idealized tire spread and track roughness spread; on 
the assumed "ride" criterion of some simple two- 
dimensional linear vehicles is examined. This exami- 
nation is made under the assumption that the vehicles 
move with constant horizontal velocity on a weakly 
stationary random track in such a way that contact is 
maintained with the track throughout the motion. It is 
found that base length and track roughness spread have 
a pronounced influence on the ride criterion through- 
out the range of interest in this paper. However, the 
idealized tire spread only produces a marked effect 

on the ride criterion if the base length has been badly 
chosen. As the analysis is based upon second order 
statistical properties, a knowledge of all of the joint 
probability distributions of the random track is not 
required. (Author) (See also PB 152 008) 


Land Locomotion Lab. , Ordnance Tank-Automotive 

Command, Center Line, Mich. 
ON THE STATISTICAL ANALYSIS OF THE MO- 
TION OF SOME SIMPLE VEHICLES MOVING ON 
RANDOM TRACK, by J. L. Bogdanoff and F . Kozin. 
Rept. on Contract DA 33-088-ORD-1738. Nov 59, 
%p. 5 refs. Rept. no. RR-20; LL 65; AD-244 094. 
Order from LC mi$5.40, ph$15.30 PB 152 008 


A summary is presented of a statistical analysis of 
the motion of one and two degree of freedom point 
follower linear vehicles moving with constant horizon- 


tal velocity along a track whose elevation vs . horizon- 
tal distance is a stationary second order random func- 


tion. Vertical displacement and vertical acceleration 
of the mass, vertical and horizontal components of 
the force exerted by the follower on the track and 
horizontal force required for towing are considered. 


It is shown that for the symmetrical two degree of 
freedom vehicle and a fairly general form for the 
power spectral density of the random function repre- 


senting the track the follower base length has a pro- 
nounced influence on the peak value of the power spec 
tral density of the vertical acceleration of the mass 
center. Criteria for maximum vehicle velocity based 
upon rider comfort are also discussed. (Author) 


Land Locomotion Lab. , Ordnance Tank- Automotive 
Command, Center Line, Mich. 
A SIMPLIFIED METHOD FOR THE DETERMINA- 
TION OF BULLDOZING RESISTANCE, by Ervin 
Hegedus, Rept. on Contract DA 20-089-ORD-39246. 
May 60, 3lp. 7 refs. Rept. no. RR-22; LL-6l. 
Order from LC mi$3. 00, ph$6. 30 PB 152 009 


The resistance caused by bulldozing the soil at the 
front portion of a track or wheel is of great import- 
ance. The problem of calculating bulldozing resist- 
ance has been solved first by M. G. Bekker. His 
method is based upon curved rupture surface assump- 
tions. Because of the complexity of Bekker's method 
and the difficulty in the evaluation of the factors in- 
volved a simplified method has been established and 
tested. This paper presents the simplified derivation 
of an equation based upon the assumptions of Coulomb's 
passive earth pressure theorem for the computation of 
the bulldozing force. The basic Coulomb assumption 
is that the surface of rupture is plane and that the | 
direction of the forces is known. Experiments show 
that the plane rupture surface assumption is a good 
approximation and the error involved is relatively 
small for most of the practical cases. (Author) 


Land Locomotion Lab. , Ordnance Tank-Automotive 
Command, Center Line, Mich. 
TRIAXIAL TESTS ON SATURATED SAND AND ON 
SANDS CONTAINING SOME CLAY, by R. J. Evans. 
Rept. on Contract DA 19-020-ORD-4566. July 59, 
22p. 8 refs. Rept. no. RR-14; LL-64; AD-244 098. 
Order from LC mi$2.70, ph$4.80 PB 152 005 


The paper describes several series of triaxial tests 
on sand and sand/clay mixtures of low clay content. 
Tests were run with both axial compression and axial 
extension. The results obtained are discussed in the 
light of various limiting equilibrium solutions for 
which the stress distributions in the specimen are 
.non-homogeneous . (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
MODEL STUDIES OF TRAMWAY CABLE TENSION 
CONTROLLERS, by W. F. Burkart and D. A. Crane. 
15 Oct 53, 18p. 5 refs. Technical note N-1€8. 

Order from LC mi$2. 40, ph$3. 30 PB 154 658 


This technical note reports further model studies in 
which attempts were made to control the line tension 
using; (1) an electric differential drive; (2) an electro- 
magnetic, dry fluid clutch; (3) a counterweight; and 

(4) a cable anchorage independent of the simulated ship. 
No attempts were made to evaluate components of the 
systems for durability and dependability. 
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Southwest Research Inst., San Antonio, Tex. 
TRACKING MECHANISMS AND COUPLINGS FOR A 
COMBAT SUPPORT TRAIN CONCEPT. PHASE I. 
CURRENT STATE-OF-THE-ART TECHNOLOGY, 
by Fred Jindra. Final technical rept. on Contract 
DA 44-177-tc-631 . Nov 60, 80p. 157 refs. SwRI rept. 
no. EE-384; TREC Technical rept. 60-68; 
AD-248 445. 

Order from LC mi$4.50, ph$12.30 PB 153 703 
A comprehensive survey is presented of literature 
pertaining to analytical and experimental evaluation 
of trailers and trailer components and of letters pat- 
ent related to four-wheel steering of trailers. Upon 
defining the functional requirements for tracking sys- 
tems of a train-type vehicle, practical concepts on 
tracking mechanisms are proposed. Future work and 
development are outlined. (Author) 


MATERIALS 


Applied Psychological Services, Wayne, Pa. 
AIRCRAFT DETECTABILITY AND VISIBILITY: II. 
TACHISTOSCOPIC THRESHOLDS FOR FLUORES- 
CENT AND ORDINARY PAINTS, by Kenneth Crain and 
Arthur I. Siegel. Rept. on Proj. TED NAM AE-42222, 
Part 3, Contract N156-38581. 1 Nov 60, 25p. 2 refs. 
NAMC-ACEL-444; AD-247 539. 
Order from LC mi$2.70, ph$4. 80 PB 153 900 
An experiment designed to provide basic information 
about the relative effectiveness of fluorescent and 
ordinary paints as stimuli was performed. Fluorescent 
red-orange, yellow-orange, and blue and matching 
ordinary colors were compared through tachistoscopic 
threshold determination methods. Under each of two 
luminance conditions two thresholds were determined: 
(1) the point at which the stimuli could be first identi- 
fied as objects regardless of whether or not their color 
was identifiable (first seen threshold), and (2) that 
point at which the color of the stimuli could be re- 
ported (true color threshold). For both luminance 


levels investigated, with the exception of fluorescent 
blue, the first seen thresholds of the ordinary paint 
stimuli were lower (faster recognition times) than 
those of the fluorescent stimuli. On the other hand, 
the true color thresholds of the ordinary paints were 
higher (slower recognition times) than those for the 
fluorescent paints. (Author) 


Army Chemical Research and Development Labs. , 

Army Chemical Center, Md. 
MATERIALS REVIEW (NO. 8.), by Arthur Lyem. 
Rept. for 4 Jan-5 July 60. Sep 60, 8lp. 263 refs. 
CRDL Special pub. 4-22; AD-246 153. 
Order from OTS $2.25 PB 171 612 
Contents: 
High polymers 

Chemistry (including macromolecular chemistry) 

Technology (including polymerization) 

Physical and chemical characteristics 
Plastic materials 

Engineering and methods 

Materials of construction types 

End- product behavior 

Nuclear aspects (radiological and thermal) 
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Medica! and biological considerations 
Commercial and military applications 
Synthetic fibers 
Manufacturing techniques 
Textile wet-processing 
Properties 
Industrial applications 
Metals and inorganic materials 
New concepts 
(See also PB 161 971) 


Army Signal Research and Development Lab. , Fort 
Monmouth, N. J. 
EFFECTS OF IRRADIATION AND THERMAL 
TREATMENT ON THE DIELECTRIC DISPERSIONS 
IN NYLON, by Marvin N. Stein. Nov 60, 94p. 53 refs 
USASRDL Technical rept. 2149; AD-248 864. 
Order from LC mi$5. 40, ph$15. 30 PB 154 529 


The effect of irradiation and thermal treatment on the 
dielectric properties of several long chain polymers 
was studied in the temperature region from -160 deg 
C to +80 deg C for frequencies from 0. 1 to 100 kc. 
The dielectric data show one or more dispersion re- 
gions which were correlated with the onset of various 
modes of internal motion within the polymers. The 
changes in dielectric properties are interpreted in 
terms of the alteration in structure produced by irra- 
diation, absorbed moisture and thermal treatment. 
The concept of radiation damage as a thermal spike 
phenomenon is introduced to explain the similar re- 
sults produced by thermal quenching and irradiation. 
The two low temperature dispersion regions in nylon 
were studied extensively and are discussed in detail. 
(Author) 


Department of the Navy, Washington, D. C. 
MANUAL FOR SOURCE INSPECTION AND ADMIN- 
ISTRATION OF NAVY PROCEDURE, APPENDIX A. 
26 Feb 60, 13p. 1 ref. Navy Procurement Directives 
NAVEXOS P-1034. 

Order from LC mi$2.40, ph$3. 30 PB 155 381 


This report released for sale to the public 10 Apr 61. 


Geographisches Institut der Universitat Zurich 
(Switzer land). 
INTERPRETATION OF AERIAL PHOTOGRAPHS, by 
Hans Boesch. Final technical rept. no. 1, 1 Nov 57- 
31 Oct 58, on Contract DA 91-S08-EUC-240. 31 Oct 58 
24p. 7 refs. AD-207 400. 
Order from LC mi$2.70, ph$4.80 PB 155 438 
This report released for sale to the public 12 Apr 61. 


Effort is made to find a suitable method which allows 
a systematic air photo interpretation of the Swiss 
agricultural landscape. Such a method requires the 
implication of all formal qualities characterizing a 
land use unit on the photograph, such as site, form, 
size, gray tone, texture, and stereoscopic appearance. 
The value of site, form and size for the interpretation 
is quite evident and needs no investigation in detail. 
The usefulnees of qualities like gray tone and texture 
is very much disputed and requires a careful study. 
The study of the gray tone implicates the evaluation of 
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its behaviour as function of day time, angle of observa- 
tion, flight altitude (scale), photographic process, and 
season. If, for instance, the variation scales of two 
different crops overlap at given conditions, it is 

hardly possible to distinguish these crops only by 
means of the gray tone. "f, however, they do not over- 
lap, identification is possible. (Author) 


Hawker Siddeley Nuclear Power Co., Ltd. 

(Gt. Brit.) 
THE PRODUCTION OF MATERIALS BASED ON 
GRAPHITE WITH REDUCED PERMEABILITY AND 
WITH IMPROVED OXIDATION AND EROSION RE- 
SISTANCE. Final technical rept. for 1 Aug 59-31 
July 60 on Contract DA 91-591-EUC-1176. Nov 60, 
5$3p. Technical rept. T. R. 32/1960; AD-249 571. 
Order from LC mi$3.60, ph$9.30 PB 153 914 


An investigation of the techniques of impregnating 
graphite with silicon and titanium is described. The 
impregnants were SiCl4, and TiCl4. The impregna- 
tion processes were investigated by "the pressure 
gradient technique" and the "diffusion technique” . 
With the pressure gradient technique deposition of 
silicon with good penetration could be made to occur 
at a temperature of 950°C. Experiments carried out 
using the diffusion technique were inconclusive. 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
ALTERED ANORTHOSITE, by John A. Bishop. 

24 Apr 51, 7p. 9 refs. Technical note N-O15. 
Order from LC mi$1.80, ph$1.80 PB 154 636 


This paper describes altered anorthosite, and reports 
the findings of various investigators who have made 
some qualitative tests on the proposed material. 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
FLEXURAL AND END-BLOCK STRAINS IN A PRE- 
STRESSED CONCRETE BEAM, byJ.R. Libby. Interim 
memo. 1Sep51, 3lp.6 refs. Technical memo. M-030. 
Order from LC mi$3.00, ph$6.30 PB 154 620 


In order to determine the structural properties of 
prestressed concrete, an I-shaped, post-tensioned, 
prestressed concrete beam was constructed and 
tested. Prestressing with large-size cables equipped 
with swaged terminals seems to be advantageous over 
methods commonly used in Europe, since (1) pre- 
stressing can be accomplished with a smaller number 
of movements of the prestressing jack, (2) no special 
hardware is needed to secure the end of the cables 
after tensioning, and (3) no specially designed pre- 
Stressing jacks are required. The beam failed on a 
ne@rly horizontal plane through the end block when it 
was subjected to a design load of 149 per cent, indi- 
cating the existence of excessive tensile stresses . 
From the standpoint of flexural strains, the results of 


this experiment show a close agreement with the theo- 
retical analysis of prestressed concrete. The results 
also indicated that prestressed beams are capable of 
withstanding relatively high shear stresses without 
adverse effects. (Author) 


Office of Technical Services, Dept. of Commerce, 

Washington, D. C. 
LOW TEMPERATURE RESEARCH ON MATERIALS. 
Feb 61, 28p. 316 refs. OTS Selective Bibliography 
SB-451. 
Order from OTS $0. 10 OTS SB-451 
Lists PB reports, AEC reports, and translations added 
to the OTS collection during 1950 to February 1961. 
Includes cryoscopic bibliographies, data books, meas- 
urements and measuring devices; low temperature 
effects on tensile, ductile, thermal, electrical, and 
superconductivity of metals; low temperature effects 
on plastics, elastomers, gases, lubricants, and hy- 
draulic fluids; low temperature batteries, digital sys- 
tems, transistors, and semiconductors. (Author) 


Adhesives and Sealants 


Borden Chemical Co., Philadelphia, Pa. 
STUDY LEADING TO THE DEVELOPMENT OF 
HIGH TEMPERATURE RESISTANT ADHESIVES, by 
Jack Dickstein. Quarterly progress rept. no. 1, 
22 June-22 Sep 60, on Contract DA 36-034-ORD- 
3316-RD. [1960] 16p. 
Order from OTS $0.50 PB 171 565 
Many heat-stable phenylene- and triazine-containing 
polymeric systems were prepared in large quantities. 
The softening points of these systems ranged from 
250° C. to greater than 600°C. The polymers were: 
(1) Polyphenylenes, (2) Poly 2, 6-Xj!enols, (3) Melon, 
(4) Condensation polymer from benzoluanamine and 
diphenyl carbonate, (5) Self condensation polymer of 
2-amino-4, 6-diphenoxytriazine, (6) Condensation 
polymer from benzoguanamine and cyanuric chloride. 
Infrared and “loss on heating” studies showed the good 
thermal stability of these polymers. The poly 2, 6-xy- 
lenol polymers were oxidized to carboxylic acid de- 
rivatives. These acid polymers were soluble in alkali 
and retained the good heat resistance of the poly 
2,6-xylenols. Attempted chloromethylation of the 
polyphenylenes led to products containing about 4% 
chloromethyl groups. The reaction of phosphorous 
pentachloride on the condensation polymer from 
benzoguanamine and diphenyl carbonate led to a high 
melting product which is under investigation. 


Naval Ordnance Lab. , White Oak, Md. 
O-RING MATERIALS FOR NAVAL ORDNANCE AP- 
PLICATIONS, by Doris V. Steele and A. R. Timmins. 
1 Aug 60, Slip. 13 refs. NAVWEPS rept. 7284; 
AD-248 647. 
Order from OTS $1.50 PB 171 688 
A study was made of O-ring materials conforming to 
Military Specification MIL-P-5S16A to determine their 
suitability for pneumatic applications in Naval ord- 
nance. Two types of silicone elastomers were also 
included in the study. Results indicate that MIL- 
P-5516A O-rings may be suitable for many applica- 
tions but that low temperature stiffening at -54 C 
(-65 F) could permit leakage or breathing of ordnance 
under adverse conditions. It is recommended that 
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MIL-P-5516A O-rings be lubricated with DC-S5S sili- 
cone pneumatic grease (MIL-L-4343A) to obtain opti- 
mum aging properties. Parkone No. 2 silicone O-rings 
are not recommended for Naval ordnance applications 
Linear ZB-70 silicone.O-rings are suitable for static 
seals. This latter material is resilient at tempera- 
tures as low as -73 C(-100 F). Silicone O-rings are 
not recommended for dynamic seals because of their 
low abrasim and tear resistances. (Author) 


Ceramics and Refractories 


Battelle Memorial Inst. , Columbus, Ohio. 
INVESTIGATION OF THE FATIGUE PROPERTIES OF 
MOLYBDENUM UNDER VARIOUS CONDITIONS OF 


TEMPERATURE, COATINGS, AND STRESS CONCEN- 


TRATION, by Alexander A. Mittenbergs, Dean N. 
Williams and others. Rept. for July 58-Mar 60 on 
Ceramic and Cermet Materials, Contract 

AF 3X616)5915. Oct 60, 137p. WADD Technical rept. 
60-427; AD-249 770. 
Order from OTS $2.75 PB 171 617 
Fatigue behavior of unalloyed arc-cast molybdenum 
was investigated in tension-tension fatigue loading on 
uncoated and coated, unnotched and notched sheet 
specimens at 1800 F, room temperature, and -40 F. 
Three oxidation-resistant coatings were evaluated 
under fatigue loading. Static tensile tests were also 
conducted on specimens of the four surface conditions 
at the three temperatures. The fatigue strength of un- 
protected molybdenum at 1800 F was in the same range 
as the fatigue strength of some other high-temperature 
materials at this temperature. At room and low ten:- 
peratures, the fatigue strength of unprotected speci - 
mens was relatively high. The notch sensitivity of un- 
protected molybdenum was low at 1800 F, but rather 
high at room and at low temperatures. All coatings 
lowered the fatigue strength of molybdenum at all three 
temperatures. The loss of fatigue strength was higher 
in the notched specimens. The coatings investigated 
did not prove to be completely reliable for high-tem- 
perature applications under continuous fatigue loading. 
For short-life high-temperature fatigue loading, how - 
ever, utilization of coated molybdenum appeared to be 
possible with proper precautions. Further research is 
suggested on protective coatings and on molybdenum- 
base alloys. (Author) 


General Electric Research Lab. , Schenectady, N. Y 
THE INFLUENCE OF HIGH PRESSURES AND HIGH 
TEMPERATURES ON TRANSFORMATIONS AND 
COORDINATION IN CRYSTALLINE: AND VITREOUS 
CERAMIC MATERIALS, by W. F. Claussen, R. C. 
Devries, andJ. D. MacKenzie. Rept. on Metallic 
Materials, Contract AF 3X%616)6295. Nov 60, 48p. 

19 refs. WADD Technical rept. 60-304. 
Order from OTS $1.25 PB 171 595 
The effect of high pressures and temperatures on 
densification of vitreous silica and germania and on the 
polymorphism of crystalline Al2SiOs was investigated 
by using the high-pressure techniques developed for 
diamond synthesis. Germania glass of a density ap- 
proximately equivalent to that of the quartz-form 
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germania was made by this technique. A shift of IR 
reflection bands at 1110 cm-! for SiOz and 895 cm-! 
for GeO2 suggested that the densification of the glasses 
is a result of the decrease of the M-O-M angle, but the 
over-all spectra for both compressed vitreous SiO? and 
GeO? are unchanged, from the correspondingly less 
dense glasses. High temperatures and pressures study 
of the system Al2SiOs established that high-pressure 
form kyanite melts to a-Al203 plus liquid. When 
kyanite is "hot-pressed" in its stability region, the 
grains show complex slip and kink pattern; but kyanite 
found under the same conditions from andalusite or 
sillimanite have simple grains possibly due to twinning. 
No region of liquid immiscibility was found in this sys- 
tem as might be expected. (Author) 


New York State Coll. of Ceramics, Alfred U. 
PHASE EQUILIBRIA BETWEEN B203 AND REFRAC- 
TORY OXIDES: THE SYSTEMS BeO-B203 AND 
ThOg-B203, by D. E. Rase. Summary rept. for 
1 June 59-31 Aug 60 on Contract AF 33(616)6545. 
Aug 60, 15p. 10 refs; AD-245 466. 
Order from LC mi$2.40, ph$3.30 PB 152 980 
The system BeO-B2O3 contains only one stable inter- 
mediate phase having the composition 3BeO -B903. 
The beryllium borate melts at a temperature higher 
than 1445°C. Selected interplanar spacings and some 
optical properties characterizing this phase are pre- 
sented. A tentative phase diagram for the system 
ThO2-B 203 is presented. -The system is character- 
ized by extensive liquid immiscibility, one intermedi- 
ate stable phase (ThO2-B203), and two eutectics. 
Thorium borate appears to melt at 1483 + 5°C to form 
two immiscible liquids . (Author) 


Philips Labs., Inc., Irvington-on-Hudson, N. Y. 
RESEARCH INVESTIGATIONS OF MAGNETIC MATE- 
RIAL, PERMANENT CERAMIC TYPE, by Frank G. 
Brockman, Paul W. Beck, and Reina A. Hutner. Quart- 
erly progress rept. no. 5, 1 July-30 Sep 53, on Con- 
tract DA 36-039-sc-42503. 30 Sep 53, 2l1p. 3 refs. 
Order fromLC mi$2.70, ph$4.80 PB 155 239 


This report released for sale to the public 31 Mar 61. 


The magnetic properties of the strontium oxide-iron 
oxide material were determined at various tempera- 
tures from -69° to * 97°C. Investigation of the rela- 
tionship between coercive force and particle size was 
continued. Experiments were begun in order to pro- 
duce barium oxide-iron oxide magnetic material pos- 
sessing a high degree of orientation. (Authar) (See 
also PB 113 554) 


Philips Labs., inc., Irvington-on-Hudson, N. Y. 


RESEARCH INVESTIGATIONS OF MAGNETIC MATE- 


RIAL, PERMANENT CERAMIC TYPE, by Frank G. 
Brockman and Paul W. Beck. Quarterly progress rept. 
no. 6, 1 Oct-31 Dec 53, on Contract DA 36-039-sc- 
42503. 31 Dec 53, 18p. 2 refs. 
Order from LC mi$2.40, ph$3.30 PB 155 240 


This report released for sale to the public 31 Mar 61. 
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Investigatiori of the relationship between coercive force 
and particle size was continued. An air elutriator is 
being applied to the separation of sub-sieve size parti- 
cles. Means of determining particle size distributions 
in this range are being investigated. Experiments 

were continued to produce oriented samples of the 
barium oxide-iron oxide material. (Author) (See also 
PB 155 239) 


Philips Labs. , Inc., Irvington-on-Hudson, N. Y. 
RESEARCH INVESTIGATIONS OF MAGNETIC MATE 
RIAL, PERMANENT CERAMIC TYPE, by Frank G. 
Brockman and Paul W. Beck. Quarterly progress rept 
no. 7, 1 Jan-31 Mar 54, on Contract DA 36-039-sc- 
42503. 31 Mar 54, 20p. 3 refs. 
Order from LC mi$2.40, ph$3. 30 PB 155 241 
This report released for sale to the public 31 Mar 61. 


Advances were made in the determination of particle 
size distribution in the finely powdered barium com- 
pound. Even though well-sintered polycrystalline ma- 
terial has been reduced to an average particle size of 
about 2 microns, the coercive force was found to be 
ohly 1900 oersteds. Two fractions were obtained from 
the air elutriator. Some part of the period was con- 
sumed in overcoming the experimental difficulties ex- 
perienced in preparing crack-free test samples. Sev- 
eral kilograms of raw materials were prepared and 
studies were begun with final raw material for 
orienting which contained no added calcium carbonate 
and 1/4% and 1/2% by weight of calcium carbonate. 
The highest energy product obtained was 2.7 x 109. 
Preliminary evidence suggests that a second phase is 
involved in the development of the permanent magnet 
properties of the unoriented material (and presumably 
also for the oriented material) (Author) (See also 

PB 155 240) 


Philips Labs. , Irvington-on-Hudson, N. Y. 
RESEARCH INVESTIGATIONS OF MAGNETIC MATE- 
RIAL, PERMANENT CERAMIC TYPE, by Frank G. 
Brockman, Paul W. Beck and Walter G. Steneck, Jr. 
Progress rept. no. 8 (Final) 1 Apr-31 July 54, on Con- 
tract DA 36-039-sc-42503. 31 July 54, 55p. 8 refs. 
Order from LC mi$3.60, ph$9. 30 PB 155 242 


This report released for sale to the public 31 Mar 61. 


The objective of producing a ceramic permanent mag- 
net of the composition type MIQ(Fe703)¢ with an en- 
ergy product, (BH)max, exceeding 3 x 166 gauss oer- 
steds has been achieved. The best sample’had an en- 
ergy product of 3.5 x 10. That a second (non-mag- 
netic) phase is present in high energy permanent mag- 
nets of this composition has been demonstrated. A re- 
cording fluxmeter which can be applied to the automatic 
registration of field strength versus induction data was 
completed. With X-ray laboratory assistance becoming 
again available, a return was made to the study of the 
chemical reactions involved in the synthesis of the 
Compound, BaQ-(Fe203)¢. The particle size distribu- 
tions and coercive forces of two BaO- 6 Fe203 powder 
samples separated by air elutriation were determined. 
It was shown that pre-fired powders have coercive 
forces much higher than powders of the same particle 
size prepared by grinding well-sintered discs. The 
coercive force of a fine-grained BaO- 6 Fe203 disc is 


decreased by grinding to a powder. (Author) (See also 
PB 155 241) 
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Fuels, Lubricants, and Hydraulic Fluids 


Air Force Flight Test Center, Edwards AFB, Calif. 
DETERMINATION OF HYDRAZINE-1, 1-DIMETHYL 
HYDRAZINE MIXTURE, by Hugh E. Malone. 

Jan 60, l6p. 15 refs. AFFTC-TN-59-38; AD-231 372. 
Order from LC mi$2.40, ph$3.30 PB 154 716 


Mixtures of hydrazine-1, 1-dimethylhydrazine are 
blended to obtain certain desirable properties of each 
rocket fuel. A method for analyzing these mixtures 
utilizing the selective action of hydrazine with sali- 
cylaldehyde to form the neutral salicylaldazine is 
presented. The 1,1-dimethylhydrazine also reacts 
with salicylaldehyde; however, the dimethylsalicylhy- 
drazone formed is basic. The reactions are carried 
out in acetic acid solvent system. Of the solvents 
investigated, only in the acetic acid system did the 
dimethylsalicylhydrazone display basic properties . 
Attempts to analyze monomethylhydrazine in mixture 
with hydrazine and with 1 ,1-dimethylhydrazine were 
unsuccessful. The hydrazine-1,1-dimethylhydrazine 
mixtures were analyzed within an average difference 


of 0.24 and 0.30 percent. Water (computed as the 
difference between 100 percent and the sum of hydra- 
zine percentages) was determined within an average 
difference of 0.26 percent. The method is simple 
and can be used successfully by untrained personnel 
using a minimum of equipment. (Author) 


Army Ballistic Missile Agency, Redstone, Arsenal, 
Ala. e 
STUDIES ON U-DETA, by Wilbur A. Riehl. 7 Oct 60, 
49p. S refs. Rept. no. RP-TR-2-60; AD-245 021. 
Order from LC mi$3. 30, ph$7.80 PB 155 085 


This report released for sale to the public 27 Mar 61. 


U-Deta is a term used by the Army Ballistic Missile 
Agency to denote a special liquid mixture of 60% (by 
weight) Unsymmetrical Dimethylhydrazine (UDMH) in 
Diethylene Triamine (DETA). Copper, brass, cad- 
mium and zinc were found to react with U-DETA. 
Tests indicated that cadmium or zinc plated hardware 
could be used for short-time exposure to U-DETA 
vapors, but not for liquid contact. Silicone rubber, 
type AMS 3305, was found the most nearly satisfactory 
elastomer in preliminary trials. A butyl rubber com- 
pounded by ABMA has been found even better. Tests 
indicated that an air blanket is probably satisfactory 
for temporary storage or pressurizing of missile fuel 
tanks, but a nitrogen blanket is advisable for. long 
term storage and reduces the flammability hazard. 
Autoignition temperature is comparatively high, 270°C 
in air. Charts of specific gravity and viscosity of 
U-DETA as a function of composition are presented. 
Decontamination of equipment after contact with 
U-DETA can be accomplished chemically by Chlorox. 
For large tanks, draining the liquid and decontamina- 
tion with dilute acetic acid (vinegar) is recommended. 
(Author) 








Little, Arthur D., Inc., Cambridge, Mass. 
INVESTIGATION OF PARAMETERS AFFECTING 
AIRCRAFT AND MISSILE FUEL FILTRATION. Rept. 
on Petroleum Servicing and Handling Equipment, Con- 
tract AF 33(616)6386. 68p. WADD Technical 
rept. 60-263; AD-243 251. 

Order from LC mi$3.90, ph$10. 80 PB 155 256 
This report released for sale to the public 31 Mar 61. 


A study was made of parameters which affect fil- 

ter /separators. The work was directed toward the 
development of standard procedures for evaluation of 
such equipment. Information was obtained on the effect 
of qualified fuel additives on water separation, varia- 
bles affecting coalescence of dispersed water, and 
variables affecting solids removal. Standard test 
methods and procedures are proposed for various 
aspects of filter /separator evaluation including: (1) a 
standard three-component particulate contaminant 
having both hydrophilic and hydrophobic fractions, (2) 
a method of dispersing contaminant to its ultimate 
particle size involving vacuum degassing and subse- 
quent treatment in a Waring Blendor, (3) a method of 
injecting contaminant into the test facility, (4) a method 
of sampling fuel streams and analyzing for concentra 
tion of particulate matter by passing the sample stream 
directly through a Millipore Filter so that liquid sam- 
ples need not be taken, (5S) a method of sampling fuel 
streams, and analyzing for small amounts of water. 
The method involves the use of a mutual solvent to 
accomplish solution of free water, a novel sample 
transfer system, and a Karl Fischer titration in spe- 
cial apparatus, (6) a highly refined kerosene as a 
standard fuel. Low interfacial tensions may be pro- 
duced by using a particlar corrosion inhibitor additive, 
and (7) a procedure for evaluation of filter /separation 
equipment incorporating separate runs for removal of 
water and solids singly and in combination for both 
high and low interfacial tension fuels. (Author) 


Lockheed Aircraft Corp., Sunnyvale, Calif. 
NITROGEN FLUORIDES AND THEIR ORGANIC 
DERIVATIVES. A LITERATURE REVIEW, by C. J. 
Hoffman and R. G. Neville. Technical rept. on Chem- 
istry. Aug 60, 35p. 98 refs. LMSD-703005; 

AD- 246 047. 

Order from OTS $1.00 PB 171 252 
The study of liquid and solid rocket propellants has 
stimulated widespread interest in compounds contain- 
ing nitrogen-fluorine bonds. The reasons for this in- 
terest are twofold. First, the N-F bond is of low en- 
ergy and easily broken. Second, N-F compounds pro- 
vide an alternative source of fluorine, obviating the 
necessity of handling the element itself. Apart from 
its importance to rocket technology, the subject is of 
interest in its own right since the chemistry of N-F 
compounds is comparatively new, the most significant 
advances having been made during the past decade. 
This review covers only binary inorganic N-F com- 
pounds and organic compounds containing N-F bonds. 
‘fhe literature covered has been critically reviewed 
from 1928, the date of discovery of nitrogen trifluo- 
ride, the first N-F compound, to September 1960. 
(Author) 
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Propulsion Lab., Wright Air Development Div. , 
Wright-Patterson AFB, Ohio. 
PROPERTIES OF JP-4 JET FUEL, by James C. Henry. 
Rept. on Contract AF 3%616)5677. Jan 60, 24p. WADD. 
TR 60-57; AD-238 922. 
Order from LC mi$2. 70, ph$4. 80 PB 155 083 
This report released for sale to the public 24 Mar 61. 


Statistics on the properties of JP-4 purchased by the 
Air Force were compiled and are presented in this 
report. A cursory analysis of these statistics was con- 
ducted by determining the maximum, minimum and 
mean values and by constructing frequency distribution 
curves. (Author) 


Rock Island Arsenal Lab., III. 
DEVELOPMENT AND EVALUATION OF CERTAIN 
ESTERS FOR USE AS LUBRICANTS, by S. Fred 
Calhoun. Rept. no. 9 on Greases, Automotive and 
Artillery. 25 Sep 53, 39p. 31 refs. RIA Lab. 
no. 53-3762. 
Order from LC mi$3.00, ph$6.30 PB 155 082 
This report released for sale to the public 27 Mar 61. 


Thirteen esters of pelargonic acid, three of citric, and 
one of succinic have been prepared and evaluated in 
this investigation. Their identity has been established 
by means of molecular weights, molecular refractions, 
and parachors. Their viscosities, viscosity indices, 
pour points, flash and fire points, ASTM slopes, re- 
fractive indices, specific gravities, and evaporation 
rates have been determined. Their lubricative char- 
acteristics were evaluated by means of the Shel] Four 
Ball, the Falex Load Bearing, and Cincinnati Stick 
Slip Testers. (Author) 


Plastics 


Naval Ordnance Lab., White Oak, Md. 
DIFFERENTIAL THERMAL ANALYSIS OF POLY- 
EPOXIDES, by Hugh C. Anderson. 31 Aug 59, 17p. 
NAVORD rept. 6675; AD-232 010. 
Order from LC mi$2.40, ph$3. 30 PB 154 721 
Differential thermal analyses (DTA) have been per- 
formed on several] typical polyepoxides, having differ- 
ent chemical structures. Both the uncatalyzed and 
catalyzed epoxides were subjected to DTA. The DTA 
curves are seen to be quite characteristic of the dif- 
ferent systems. It is shown how the rate of heating, 
the concentration of the curing agent and the extent of 
cure can alter the DTA curve for a particular system. 
It is also shown that the shapes and positions of the 
DTA peaks are dependent on the epoxide, as well as 
on the curing agent. The DTA determinations, in 
conjunction with ultimate percentage weight loss of the 
samples, gave a qualitative picture of the relative re- 
activities, as well as of the thermal stabilities of the 
various systems. (Author) 
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Naval Ordnance Lab. , White Oak, Md. 
EXPERIMENTAL BEHAVIOR OF REINFORCED 
PLASTICS SURFACES IN CONTACT WITH HOT 
GASES, by H. A. Perry, H. C. Anderson, and F. A. 
Mihalow. 16 Nov 59, 25p. 5 refs. NAVORD rept. 
6244; AD-232 445. 

Order from LC mi$2. 70, ph$4. 80 PB 154 719 
This report describes recent experiments for measur- 
ing the thermal diffusivity, thermal conductivity, 
density, and heats of pyrolysis of reinforced plastics 
under conditions of ablation. Two methods are recom- 
mended for further study - a method for determining 
the steady-state ablation rate and apparent thermal] 
diffusivity profile in one-dimensional, constant heat 
flow, and a method for determ. ning the weight-loss 
rate and apparent specific heat of pyrolizable ma- 
terials at very high heating rates. Means are set 
forth for calculating the thermal conductivity profile 
from the data obtained from these twomethods. 
(Author ) 


Naval Ordnance Lab., White Oak, Md. 
THERMOGRAVIMETRIC ANALYSIS OF THE PYROL- 
ySIS CHARACTERISTICS OF POLYMERS, by Hugh C. 
Anderson. 3 June 60, 17p. 14 refs. NAVORD 
rept. 6774; AD-249 196. 
Order from OTS $0.50 PB 171 685 
The pyrolysis characteristics of Teflon, polyvinyl] 
chloride, polyester, epoxy, and silicone were studied 
by thermogravimetric analysis. Percentage weight 
loss curves and kinetic data were reconcilable to the 
basic chemical structures of the polymer. The spe- 
cific rate data for Teflon were in good agreement with 
literature values obtained by other methods. The 
mechanism of pyrolysis probably consists of (1) initia- 
tion by random splitting of a C-C bond to form a pair 
of free radicals, (2) depropagation by stepwise ejec- 
tion of monomer molecules from the radical ends, and 
(3) termination by bimolecular reaction of the radicals 
Polyvinyl chloride decomposed in 2 distinct steps, the 


splitting out of HCl by a free radical mechanism, and 
the cross-linking of the conjugated unsaturated struc- 
tures followed by chain scission. A one-step decom- 
position was noted for a polyester in the 300-to-400- 
degree C region. The silicone polymer decomposed 
gradually. The ultimate weight loss was only 60% for 
the silicone as compared to 100% for the other 
polymers. (Author) 


Watertown Arsenal Labs., Mass. 

THERMAL CONDUCTIVITY OF TEFLON, KEL-F, 
AND DUROID 5600 AT ELEVATED TEMPERA- 
TURES, by A. W. Schultz and A. K. Wong. Mar 58, 
22p. 15 refs. Technical rept. WAL TR 397/10. 
Order from LC mi$2.70, ph$4. 80 PB 155 572 


This report released for sale to the public 19 Apr 61. 


The thermal conductivity values of the fluorocarbon 
plastics, Teflon, Kel-F, and Duroid 5600, were deter- 
mined at mean specimen temperatures ranging from 
approximately 185°F to their respective gel-points. 
Measurements were obtained utilizing a comparative 
method technique based on unidirectional steady-state 
heat-flow theory. The materials under investigation 
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were of commercial quality and were annealed prior to 
testing to insure dimensional stability. For thé range 
of temperatures within which the materials were in- 
vestigated, it was found that Teflon consistently ex- 
hibited higher values than Kel-F and lower values than 
Duroid 5600. At 350°F, the thermal gonductivities ob- 
tained were: Teflon - 2.37 BTU/tr/ft*/°F /in. ; 

Kel-F - 1.72 BTU/hr /ft2/°F /in. ; Duroid 5600 - 3.58 
BTU/hr /ft2/°F /in. The thermal conductivities were 
found to increase with increasing temperatures. 
(Author) 


Rubber and Elastomers 


Burke Research Co., Pompano Beach, Fla. 
DEVELOPMENT OF OZONE RESISTANT POLYMERS 
WITH LOW HYSTERESIS, by F. C. Bruce, B.P.Hunt 
and others. Rept. no. 11 (Final) for 18 Mar 58- 

19 Sep 60 on Contract DA 20-018-ORD-17071. 

1 Oct 60, 9Op. 

Order from OTS $2. 25 PB 171 578 
Tests were made on 6 experimental tires with threads. 
of SBR latex to which vinylic filler was added. The 
tires had lower thermal conductivity, lower power loss, 
and higher abraision loss than tires with treads made 
with conventional HAF carbon black fillers. Twenty 
additional experimental tires were constructed from a 
combination of 35 parts vinylic filler and 25 parts 
Dixie clay as a reinforcing material. 


Burke Research Co., Warren, Mich. 
IMPROVED VINYLIC FILLERS FOR THE REIN- 
FORCEMENT OF GR-S TYPE ELASTOMERS, by 
O. W. Burke, Jr., J. D. Sharkey and others. Final 
technical rept. for 24 May 57-18 Mar 58 on Contract 
DA 20-018-ORD-18081. 15 July 58, 49p. 1 ref. 
Order from OTS $1. 25 PB 171 579 


The work covered by the present report represents 
advances made in developing good hot tensile proper- 
ties, while maintaining low heat build-up, by surface- 
treating the vinylic filler particles in latex form (pre- 
pared with polymeric emulsifiers) to form vulcaniza- 
tion accelerating groups or compounds on the surface 
of the vinylic filler particle. The work of this report, 
therefore, should make possible the production of 
vinylic filler-elastomer stocks for manufacture of 
tires. 

Institute of Rubber Research, U. of Akron, Ohio. 
STUDY OF BALLOON LATICES, by Irja Piirma, 
Vernon Allen and Howard Stephens. Final rept. for 
1 May 56-30 Apr 58 on Contract DA 36-039-sc-72339. 
[1958] 94p. 15 refs. AD-201 159. 
Order from LC mi$5.40, ph$15.30 PB 150 844 
A study has been carried out on the effect of chemical 
modifications of the structure of polychloroprene on 
its low-temperature behavior. These modifications 
have included the following: (1) Addition of thiols , (2) 
Addition of thioacids , (3) Acrylate graft copolymeri- 
zation, (4) Amine vulcanization. The modified poly- 
mers were subjected to one or more of the following 
measurements: melting point, crystallization rate, 
Temperature Retraction Test, Gehman Flex Test, 
low-temperature elongation. 








Instttute of Rubber Research, U. of Akron, Ohio. 
STUDY OF BALLOON LATICES, by Maurice Morton. 
Supplement to final rept. for 1 May 56-30 Apr 58 on 
Contract DA 36-039-sc-72339. 24 Feb 59, 10p. 
AD-212 889. 

Order from LC mi$1.80, ph$1.80 PB 150 845 
This supplementary report contains the test data re- 
ceived from the Kaysam Corporation laboratories on a 
series of experimental polychloroprene latex polymers 
submitted by this laboratory during the Spring of 1958. 
These were obtained too late for inclusion in the Final 
Report on this project. The test data showed that all of 
the polymers (which were submitted as cast films), 
"froze" at -60°C. This was quite surprising, since 
previous tests had shown that similar materials. spe- 
cifically the 60°C. polychloroprene and thiol-modified 
polychloroprene, had successfully withstood this tem- 
perature, despite the fact that controls of standard 
Neoprenes had not. Hence, it is concluded that the last 
series of tests was entirely inconclusive, based on the 
following factors: (a) Long storage time and no heat- 
treatment of the dry films before testing, both favoring 
the well-known hardening of polychloroprene. (b) Ab- 
sence of control samples of commercial Neoprene 
films. (See also PB 150 844) 





Wood and Paper 


Coating and Chemical Lab., Aberdeen Proving 

Ground, Md. 
PRESERVATIVE TREATMENT OF WOOD FOR 
COMBAT VEHICLES, by John P. Hill and Richard M. 
Nichols. Rept. no. 3, 20 Dec 60, 24p. 6 refs. 
CCL #99, 
Order from OTS $0. 75 PB 171 330 
Seventy-five simulated truck floors were treated with 
wood preservatives at controlled retention and maxi- 
mum penetration, sixteen were pressure treated to 
refusal, and five were untreated. These specimens 
were finished with two coat finishing systems consist- 
ing of a new experimental alkyd oil, olive drab wood 
primer plus various topcoats. Early exposure resuits 
indicate that both the controlled retention and maxi- 
mum penetration treatment cycles and the experi- 
mental primer contribute to a substantial improve- 
ment in outdoor durability. Exposure results covering 
three years work on this project are alsodiscussed. 
(Author) 


Material Labs. , Puget Sound Naval Shipyard, 
Bremerton, Wash. 
MARINE LAMINATING PROPERTIES OF SELECTED 
WOOD SPECIES, TRUE HICKORY (CARYA SPECIES) 
UNTREATED AND TREATED WITH WATER-BORNE 
PRESERVATIVES, by R. F. England and E. Stahl. 
Dec 60, 30p. 14 refs. R&D final rept. E-412-8; 
AD-250 202. 
Order from LC mi$2.70, ph$4. 80 PB 154 281 
Full scale laminated beams were employed in a study 
of the laminating properties of both untreated and 
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preservative treated hickory (Carya spp). Laminates 
included both short and long assembly periods using 
three brands of resorcinol phenol adhesives. Accel- 
erated delamination, block shear and outdoor exposure 
tests showed hickory whether treated or untreated is 
difficult to bond and will require development of spe- 
cial laminating procedure. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif, 
CHEMICAL CONSTITUENTS OF CREOSOTE, by 
G.E. Sanford. 1 Feb 54, 30p. 32 refs. Technical 
note N-176. 

Order from LC mi$2.70, ph$4.80 PB 154 661 
In accordance with a request for factual data leading 
to the inhibiting of marine borers, a research pro- 
gram on marine borer deterrents has been instituted. 
This report covers a literature survey made on the 
physical and chemical properties of creosote, the 
most common marine borer inhibitor now in use. 
Creosote may be defined as: (1) A high-temperature 
coal tar distillate. (2) A distillate that starts boiling 
at about 200°C and has at least a 125°C continuous 
boiling range. (3) The fractions boiling up to 315°C 
contain at least 1 per cent tar acids (phenols and 
homologs). (4) All fractions between 235°C and 
315°C have a specific gravity of 1.025 at 38°C com- 
pared to water at 15.5°C, or greater. Chemically 
creosote is a mixture of possibly thousands of com- 
pounds. Some 220 of these compounds have been 
identified and are shown in this report. The com- 
pounds are predominantly aromatic, 90 per cent or 
more, containing mainly hydrocarbons , phenols and 
homologs , and nitrogen bases. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
PRELIMINARY STUDIES OF THE USE OF CON- 
CRETE AS A JACKETING MATERIAL FOR TIMBER 
PILES, by L. J. Walker. 19 Aug 52, 18p. 34 refs. 
Technical note N-111. 

Order from LC mi$2.40, ph$3.30 PB 154 650 
This report considers the feasibility of rehabilitation 
by jacketing the individual piles with concrete. The 
cost of such work is dependent upon conditions at the 
site and upon the method used; in actual practice the 
cost has ranged from $4.00 to $34.00 per lineal foot of 
pile. The survey consists of two parts, namely: (a) 
composition of the jacketing material, and (b) methods 
of application of the jacket. 


MATHEMATICS 


Applied Mathematics and Statistics Labs., Stanford 
U. Calif. 
CONSTRAINT QUALIFICATIONS IN MAXIMATION 
PROBLEMS. II. by Kenneth J. Arrow and Hirofumi 
Uzawa. Technical rept. no. 84 on Contract Nonr- 
225(50). 23 May 60, 17p. 7 refs. AD-237 455. 
Order from LC mi$2.40, ph$3.30 PB 147 844 
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An investigation of the interrelationship between vari- 
ous conditions under which the classical Lagrange 
method remains valid for maximization problems sub- 
ject to inequality constraints is considered. First, the 
Kuhn-Tucker Constraint Qualification [Nonlinear Pro- 
gramming, in J. Neyman (ed) Proceedings of the Sec- 
ond Berkeley Symposium on Mathematical Statistics 
and Probability, Berkeley and Los Angeles: University 
of California Press; 483, 1951] is slightly weakened so 
that the meaning of the qualification becomes more 
straight-forward. The Lagrangian method is shown to 
be applied to those constraint maxima for which the 
present version of the Constraint Qualification is 
Satisfied. The Constraint Qualification in the preset 
formulation is also shown to be the weakest require- 
ment for the Lagrange method to be applicable. If the 
Lagrange method is justified for any differentiable 
maximand, then the constraint function is proved to 
satisfy the Constraint Qualification provided the con- 
straint set is convex. The Constraint Qualification is 
shown to be implied by the condition that the constraint 
functions corresponding to a certain set of indices are 
convex. (Author) 





Applied Mathematics and Statistics Labs., Stanford 

U., Calif. 
AN IMPROVED CRITERION FOR TIGHTENED IN- 
SPECTION UNDER THE DOUBLE SAMPLING PLANS 
OF MIL-STD-105B. by Barnard E. Smith. Technical 

manual no. 2. on Contract N6onr-251(26). 20 May 60, 
4p. 1 ref. 
Order from LC mi$2.40, ph$3.30 PB 148 782 
This is addressed to the quality control man, the de- 
sign engineer, the process engineer. All develop- 
ment mathematics are omitted. Step-by-step instruc- 
tions are provided to made these methods conven- 
iently available for daily use. 


Applied Mathematics and Statistics Labs. , 
Stanford U., Calif. 
ON THE EIGENVALUES OF VIBRATING MEM- 
BRANES [AND] TWO MORE INEQUALITIES BE- 
TWEEN PHYSICAL AND GEOMETRICAL QUANTI- 
TIES. by G. Pélya. Technical rept. no. 88 on Con- 
tract Nonr-225(11). 9 May 60, 4lp. 17 refs 
AD-237 925. 


Order from LC mi$3.30, ph$7.80 PB 148 420 


Applied Mathematics and Statistics Labs. , Stanford 

U., Calif. 
ON THE STEADY-STATE SOLUTIONS OF THE 
NAVIER-STOKES EQUATIONS, III, by Robert Finn. 
Technica! rept. no. 89 on Contract Nonr-225(11). 
20 June 60, 91p. 16 refs; AD-240 087. 
Order from LC mi$5. 40, ph$15. 30 PB 149 534 
The relations are studied which connect a solution of 
the Navier-Stokes equations with the values achieved 
by the solution on the boundary of the region of defi- 
nition, and with the magnitudes of certain energy inte- 
grals which appear naturally in the theory. A bound 
is obtained for the Dirichlet Integral. The bounds on 
the Dirichlet Integral are applied in order to obtain a 
priori estimates on any possible solution and on its 
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first derivatives, depending only on prescribed data. 
An elementary proof is given that the solutions with 
finite Dirichlet Integral are necessarily continuous at 
infinity. The existence of a solution corresponding to 
prescribed boundary data is proven. The manner in 
which the solutions of the Navier-Stokes equations 
transform into those of the Stokes equations are 
studied as the prescribed data tend to zero. The 
classical uniqueness theorem is improved for suf- 
ficiently small solutions in a finite region by showing 
that this result can be given in an a priori formu- 
lation, depending only on boundary data. 


Applied Mathematics and Statistics Labs., 

Stanford U., Calif. 
OPTIMAL POLICY FOR DYNAMIC INVENTORY 
PROCESS WITH NON-STATIONARY STOCHASTIC 
DEMANDS, by D. Iglehart and S. Karlin. Technical 
rept. no. 44 on Contract N6onr-25126. 6 June 60, 
52p. 8 refs. AD-240 159. 
Order from LC mi$3.60, ph$9.30 PB 149 558 
A study is presented of an inventory model where the 
demand is a stochastic process (called the demand 
process) in which the distributions of demand in suc- 
cessive periods are not identically distributed and, 
in general, are correlated. A single commodity is 
considered. A sequence of ordering decisions is 
made at the beginning of each of a number of dis- 
crete time intervals of equal length. The cumulative 
demand in each period is a random variable whose 
distribution changes from period to period. A cost 
structure is superimposed on this inventory model, 
and an algorithm is developed for calculating the 
critical numbers characterizing the optimal policy. 
Three cost functions are incurred: an ordering cost, 
a holding cost, and a shortage or penalty cost. The 
computational algorithm involves solving recursively 
for the unique root of k! transcendental equations . 
A similar algorithm for the case of time lags in de- 
livery is also presented. Some numerical examples 
are given for the case k = 3 and special choices of 
the cost factors. A proof of the optimality of the 
ordering rule is then presented. 


Applied Mathematics and Statistics Labs., 

Stanford U., Calif. . 
REGRESSION ANALYSIS OF CONTINUOUS PARAM- 
ETER. TIME SERIES, by Emanuel Parzen. Technical 
rept. no. 33 on Contract Nonr-225(21). 27 June 60, 
43p. 24 refs. AD-240 520. 

Order from LC mi$3.30, ph$7.80 . PB 149 750 
The problem of regression analysis of time series is 
treated, using Hilbert space techniques, in a manner 
which applies simultaneously to discrete and contin- 
uous parameter time series. In order to extend the 
practical usefulness of the approach to statistical 
estimation via reproducing kernel inner products , the 
question is discussed of approximately evaluating the 
reproducing kernel inner product corresponding to a 
stationary (discrete or continuous parameter) time 
series observed over a finite interval of time. An 
approximate evaluation of the reproducing kernel 
inner product is given which (1) provides a convenig¢nt 
small sample expression for minimum variance 








linear unbiased (Markov) estimates of the mean value 
function, (2) shows how to take account of estimates 
of the spectrum of an observed stationary time series 
in forming Markov estimates , and (3) shows clearly 
when naive least squares estimate will coincide with 
Markov estimates . 


Brown U. Div. of Applied Mathematics, 

Providence, R. I. 
INDEPENDENCE AND DEPENDENCE, by M. Rosen- 
blatt. Technical rept. no. 1 on Contract Nonr-562(29). 
June 60, 26p. 10 refs. AD-240 011. 
Order from LC mi$2.70, ph$4.80 PB 149 165 
A stochastic process is used as a model in studying 
the behavior of a random system through time. The 
stochastic process {x;}, discrete in time 
t=...,-1,0,1,..., is considered. Attention is re- 
stricted to processes that are stable through time, 
i.e., Stationary processes. For such processes, the 
probabilities of events shifted through time remain the 
same. Limited results are presented and discussed 
for the following problems: (1) reasonable notions of 
asymptotic independence and what types of processes 
satisfy them, and (2) characterization of those proc- 
esses {xr} that can be constructed out of independent 
processes by a function and its shifts. 


Columbia U. , »New York. 
ON LINEAR ESTIMATION OF A SINGLE PARAME- 
TER OF A MEAN FUNCTION UNDER SECOND 
ORDER DISTURBANCE, by N. Donald Ylvisaker. Rept. 
on Contract Nonr-266(59), [1960] 24p. 8 refs. 
CU- 16-60; AD-234 445. 
Order from LC mi$2.70, ph$4. 80 PB 154 098 
The linear estimation of a single parameter is dis- 
cussed where the loss function is chosen to be squared 
error. The formal properties of linear estimates are 
considered as they arise in the L; space, i = 2, as 
Cauchy sequences over the observations. Methods are 
employed which arise in the reproducing kernel space 
representation of the processes and in the generalized 
integral equation formulation. Pertinent theorems 
from the theory of reproducing kernel spaces are 
stated and a restriction is imposed on the general 
problem to insure a well-behaved structure. A lower 
bound on the risk function of a linear estimate is ob- 
tained and a class of problems which allow consistent 


linear estimates is characterized. Results concerning 
unbiased linear estimates is considered. A method is 
given for reducing the problem, under certain con- 
ditions, to the solution of a generalized integral 
equation. 


Cornell Aeronautical Lab., Inc., Buffalo, N. Y. 
THE NUMBER OF ORTHANTS IN n-SPACE INTER- 
SECTED BY AN s-DIMENSIONAL SUBSPACE, by 
Roger David Joseph and Louise Hay. Technical memo. 
no. 8 on Project Para [Contract Nonr-2381(00)] [1960] 
12p. 4 refs. AD-236 735. 

Order from LC mi$2.40, ph$3.30 PB 147 559 
In Euclidean n-space, an orthant (generalized "quad- 
rant") is a set consisting of all points whose coordi- 
nates agree in sign. An orthant is considered to be 


an open set, that is, if a point has at least one coordi- 
nate equal to zero, it will not be a member of any 
orthant. The problem of how many orthants are inter. 
sected by the space spanned by the r+ 1 vectors is 
shown to be equivalent to the problem: into how many 
unbounded and how many bounded regions can r-space 
be divided by n hyperplanes. An upper bound for the 
number of orthants achievable is derived. The bound 
is a least upper bound since there exist sets of r+1 
vectors which do achieve this number of orthants . 
(Author) 


Dugway Proving Ground, Utah, 
ON THE STRUCTURE OF HYDRODYNAMIC AND 
ELECTRODYNAMIC FIELDS PART IL. DISTRI- 
BUTION OF TYPE (b) SINGULARITIES IN THE EU- 


CLIDEAN COMPLEX PLANE, by Keith Leon McDonald. 


May 60, 49p. 14 refs. Technical rept. 240. 
Order from LC mi§$3. 30, ph$7. 80 PB 148 212 
The present work is a study of the topology of the two- 
dimensional vector field of an analytic function of a 
complex variable. There is presented an analysis 
treating on the existence and distribution of type (b) 
singularities (stationary points), as defined in Part I, 
at points of the Euclidean complex plane. Branch 
points and branch cuts are also discussed. Vector 
field structures in the neighborhoods of these points 
are pictorially elucidated by means of figures showing 
the orthogonal systems of conjugate u, v families of 
curves. (Author) (See also PB 145 697) 


Electronics Research Lab., U. of California, 
Berkeley. 
TRANSFORM METHODS AND TIME-VARYING SYS- 
TEMS, by W. H. Wattenburg. 23 Sep 60, 25p. 9 refs. 
IER Series no. 60, issue no. 321; AD-246 766. 
Order from LC mi$2.70, ph$4.80 PB 153 211 


A method is given for defining a transform which will 
be convenient for the solution of a given class of equa- 
tions Mju(t) = f(t), where all operators Mj in the class 
can be expressed as functions of some basic operator 
L. The method is applicable to any well-defined op- 
erator L. The transform T, for a particular operator 
L is defined in terms of a linear scalar product and 
the eigenfunctions of the adjoint operator L*. Two 
important properties of any T, transform are given. 
The Ty, transform is derived for the special cases 

L = d/dt and L = t(d/dt) which results in the Laplace 
transform and the Mellin transform, respectively. In 
the applications the Ty transform is also derived for 
the operators L; = a(t) (d/dt) and L2 = (d/dt) a(t) 
where a(t) satisfies certain restrictions. Two ex- 
amples involving time-varying systems are given as 
illustrations of the use of these two transforms. Be- 
cause of the relationships between the two transforms 
and the Laplace transform it is shown that the solu- 
tion of systems described by Lj and L2 can be 
carried out using only Laplace transform tables. 
(Author) 
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Institute for Fluid Dynamics and Applied Mathe- 

matics, U. of Maryland, College Park. 
AN ITERATIVE SOLUTION OF LARGE SCALE 
SYSTEMS OF SIMULTANEOUS LINEAR EQUATIONS, 
by Fred J. Bellar. Rept. on Contract AF 49(638)228. 
May 60, lip. 3 refs. Technical note BN-211; AFOSR- 
TN-60-550; AD-237 435. 
Order from LC mi$2.40, ph$3.30 PB 147 904 
An algorithm proposed by Lanczos (J. Soc. Indust. 
Appl. Math., v. 6, no. 1, Mar 58) for the generation 
of an approximate solution of a large scale system of 
simultaneous linear equations is improved so that the 
number of iterations required for a desired degree of 
accuracy is minimized. (Author) 


Institute of Flight Structures , Columbia U., 

New York. 
DISCONTINUITIES IN INTEGRAL-TRANSFORM SO- 
LUTIONS, by Bruno A. Boley. Technical rept. no. 16 
on Contract Nonr-266(20). May 60, 20p. 6 refs. 
CU-16-60-ONR-266(20)-CE; AD-244 798. 
Order from LC mi$2.70, ph$4.80 PB 150 994 
Criteria are derived for the determination of the 
magnitude and the location of discontinuities of solu- 
tions in the form of definite integrals obtained by 
means of integral-transform techniques. The types 
of integrals arising with the Fourier sine or cosine 
transforms and those arising with the Laplace trans - 
forms are considered. Applications of the theory 
arise in problems of wave propagation, where in- 
terest is centered on the location of wave fronts and 
the magnitude of jumps. Two illustrative examples of 
such problems relating to Timoshenko beams are in- 
cluded (Author) 


Institute of Mathematical Sciences , New York U., 
N.Y. 
ON THE FOUNDATIONS OF STATISTICAL INFER- 
ENCE. 1. BINARY EXPERIMENTS, by Allan 
Birnbaum. Rept. on Contract Nonr-285(38). May 60, 
69p. 5 refs. IMM-NYU-267. AD-239 063. 
Order from LC mi$3.90, ph$10.80 PB 148 906 
For experiments concerning two simple statistical 
hypotheses , the canonical forms of experiments and 
their partial ordering are discussed. Every experi- 
ment is proved to be a mixture (in a probability sens 
of simple experiments whose sample spaces each con- 
tain only two points. This result is used, with stand- 
ard frequency interpretations of probabilities , in an 
analysis of the foundations of statistical inference. 
This analysis establishes the likelihood function as 

the appropriate basis from which statistical infer- 
ences can be made directly, for informative 

inference. For the numerical values of the likelihood 
function, this analysis provides direct interpretations 


interms of probabilities of errors. These probabili- 
ties admit frequency interpretations of the usual kind, 
but they are not defined with reference to the specific 
experiment from which an outcome is obtained: they 
express intrinsic objective properties of the likeli- 
hood function itself, which are shown to be relevant 
and useful for informative inference. The relations 
of the problems of informative inference to problems 
of testing statistical hypotheses , decision-making, 
conclusions , and Bayesian treatments of inference 
Problems are discussed. (Author) 
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Institute of Mathematical Sciences, New York U., 

N.Y. 
TWO EXPOSITORY NOTES ON STATISTICAL IN- 
FERENCE: GENERALIZED MAXIMUM LIKELIHOOD 
METHODS WITH EXACT JUSTIFICATIONS ON TWO 
LEVELS: [and] CONFIDENCE CURVES: AN OMNI- 
BUS TECHNIQUE FOR ESTIMATION AND TESTING 
STATISTICAL HYPOTHESES, by Allen Birnbaum. 
Rept. on Contract Nonr-285(38). May 60, 26p. 6 refs. 
IMM NYU-269; AD-239 064. 
Order from LC mi$2.70, ph$4.80 PB 148 907 
GENERALIZED MAXIMUM LIKELIHOOD METHODS 
WITH EXACT JUSTIFICATIONS ON TWO LEVELS: 
The central position of the likelihood function is ex- 
hibited as the objective basis for efficient statistical 
inference. New practical techniques of statistical in- 
ference are given. CONFIDENCE CURVES: AN OM- 
NIBUS TECHNIQUE FOR ESTIMATION AND TEST- 
ING STATISTICAL HYPOTHESES: A technique of es- 
timation by confidence curves is described, which in- 


corporates the techniques of testing along with those 
of point estimation, and estimation by confidence 
limits and confidence intervals at various levels. 


Institute of Statistics, U. of North Carolina, 

Chapel Hill. 
THE CANONICAL CORRELATION OF FUNCTIONS 
OF A RANDOM VECTOR, by E. J. Hannan. Rept. 
on Contract Nonr-855(09). Apr 60, 17p. 7 refs. 
Mimeograph series no. 250; AD-248 653. 
Order from LC mi$2.40, ph$3.30 PB 154 088 
The classical theory of canonical correlation is con- 
cerned with a standard description of the relationship 
between any linear combination of p random variables 
x and any linear combination of q random variables y 
insofar as this relation can be described in terms of 
correlation. Lancaster extended this theory to in- 
clude a description of the correlation of any functions 
of x and y (which have finite variances) for a class of 
joint distributions of x and y which is very general. 
Lancaster's results are now derived in a fashion 
which lends itself easily to generalizations to the case 
where p and q are not finite. In the case of Gaussian, 
stationary, processes this generalization is equiva- 
lent to the classical spectral theory and corresponds 
to a canonical reduction of a (finite) sample of data 
which is basic. The theory also then extends to any 
number of processes. (Author) 


Institute of Statistics, U. of North Carolina, 

Chapel Hill. 
A CENTRAL LIMIT THEOREM FOR SYSTEMS OF 
REGRESSION, by E. J. Hannan. Rept. on Contract 
Nonr-855(09). Mar 60, lOp. 8 refs. Mimeograph 
series no. 247, AD-248 651. 
Order from LC mi$1.80, ph$1.80 PB 154 123 
The theory of regression on fixed variables, when the 
residuals are generated by a stationary process, was 
illuminated by the introduction of certain restrictions 
on the regressor vectors. These restrictions are 
designed to concentrate attention on cases where 
consistent estimates of the regression coefficients 
exist and the asymptotic properties of these estimates 
may be investigated by Fourier methods. The 








restrictions are satisfied in most cases of regression 
on functions of time as well as in cases where the 
fixed variable is generated by some stationary 
process for which the sample serial correlations con- 
verge with probably one, Conditions are shown which 
are (together with certain restrictions on the nature 
of the process generating the residuals) sufficient to 
ensure that the estimates of the regression coeffici- 
ents are asymptotically normal. (Author) 


Institute of Statistics, U. of North Carolina, Chapel 

Hill. 
EFFICIENT FITTING OF LINEAR MODELS FOR 
CONTINUOUS STATIONARY TIME SERIES FROM 
DISCRETE DATA, by James Durbin. Rept. on Con- 
tract Nonr-855(06). Mar 60, 16p. 14 refs. Mimeo- 
graph series no. 249; AD-248 652. 
Order from LC mi$2. 40, ph$3. 30 PB 154 124 
Consideration is given to the problem of estimating the 
parameters of the rational spectral density function of 
a continuous process given in observations equi- 
spaced in time. The estimates are derived by assum- 
ing the observations to be normally distributed. How- 
ever, it must not be thought that the properties of the 
estimates depend critically on this assumption. If the 
distribution is non-normal, the estimation process 
can be thought of as arising from a sort of generalized 
least-squares method. The joint distribution of the 
equi-spaced observations is considered, and the rele- 
vant parameters of this distribution is estimated first. 
These are then converted to estimates of the param- 
eters of the spectral density. The estimation of the 
parameters of the underlying stochastic differential - 
equation model is also considered. (Author) 


Institute of Statistics, U. of North Carolina, Chapel 
Hill. . 
THE FITTING OF TIME-SERIES MODELS, by James 
Durbin (U. of London). Rept. on Contract Nonr- 
855(09). Dec 59, 22p. 12 refs. Mimeograph series 
no. 244; AD-230 528. 
Order from LC mi$2.70, ph$4. 80 PB 154 094 
Methods of efficient estimation of the parameters are 
reviewed in some of the models commonly employed 
in time-series analysis. The models considered are 
the following: (1) the autoregressive model, (2) re- 
gression on fixed x's and lagged y's, (3) regression on 
fixed x's with autoregressive disturbances, (4) the 
moving-average model, and (5) the autoregressive 
model with moving-average errors. (Author) 


Institute of Tech. , U. of Minnesota, Minneapolis. 
ON THE DIFFERENTIABILITY OF FUNCTIONS OF 
SEVERAL VARIABLES, by James Serrin. Rept. on 
Contract AF 49(638)262. 20 Jan 61, 25p. 14 refs. 
AFOSR-7; AD-250 199. 

Order from LC mi$2.70, ph$4. 80 PB 154 452 
Let u = u(x) = u(x], ..., X,) be a real valued locally 
summable function defined on an open region R of the 
n dimensional number space {". The differentiability 
of u is investigated when the gradient of the distribu- 
tion associated with u is a measure. (Author) 
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Lincoln Lab., Mass. Inst. of Tech., Lexington, 
A METHOD FOR LOCATING THE MAXIMUM OF A 
FUNCTION OF A SINGLE VARIABLE IN THE PREs- 
ENCE OF NOISE, by Richard C. Norris. Rept. on 
Contract AF 19(604)7400. 20 Oct 60, 37p. 22G-0035. 
Order from LC mi$3.00, ph$6.30 PB 152 957 


This paper considers method for locating the maxi- 
mum of a function of one variable when additive noise 
is present. The function in question is considered to 
be a performance function which is unknown, and a 
method is desired which will not only yield the opti- 
mum parameter setting in the limit, but will also 
yield fast initial convergence toward the region of op- 
timum performance, The noise is assumed to be sta- 
tionary and independent of the value of the function 
parameter, and its variance is assumed to be unknown 
but finite. The method discussed is one which 
employs logical decisions rather than iterative tech- 
niques in its operation. For functions with only one 
maximum, a modified bisection method is used. 
Points are evaluated more than once, in general, in 
order that averaging may be used to reduce noise 
effects and so that an estimate may be made of the 
noise variance. Comparisons between the relative 
magnitudes of measured points and the expected dif- 
ferences due to noise alone (by means of the esti- 
mated noise variance) determine the operation of the 
logic. When it is assumed that the function has 
more than one maximum, a search routine is used 
to locate the region of the highest peak, and the 
single maximum routine achieves convergence in the 
limit. Since this method stores and utilizes the 
magnitudes of previously measured points and does 
not use slope measurements in its operation, it 
very quickly limits itself almost exclusively to 
regions of high return, and "remembers" poor areas 
Tests were conducted using both the single maxi 
mum and multi-maximum routines and both exhibited 
a fast rate initial convergence and showed a good 
degree of convergence after many observations. 
(Author) 


Laboratory of Statistical Research, U. of 

Washington, Seattle. 
MULTIVARIATE CORRELATION MODELS WITH 
MIXED DISCRETE AND CONTINUOUS VARIABLES, 
by |. Olkin (Stanford U.) and R. F. Tate (Michigan 
State U.) Technical rept. no. 35 on Contract Nonr- 
477(11). 12 May 60, 33p. 15 refs. AD-237 643. 
Order from LC mi$3.00, ph$6.30 PB 147 847 


A model which frequently arises from experimenta- 
tion in psychology is one which contains both discrete 
and continuous variables, x and y, respectively. 
Point-biserial correlation, whichis the ordinary prod- 
uct-moment correlation between x and y was used as 
a measure of association. A multivariate extension 
is considered, in which x= x;, i= 0,1,...,k, has a 
multinomial distribution, and the conditional distribu: 
tion of y= yj, j=l,...,p, for fixed x is multivariate 
normal. For convenience of development as well as 
clarity, the following cases are considered sepa- 
rately: (1) k=1,p>1, (2)k>1, psl, and (3) k>l, 
pol. 
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Lincoln Lab., Mass. Inst. of Tech., Lexington. 

THE SHORTEST PATH THROUGH MANY POINTS OF 
A SET OF DIMENSION a, by John R. Kinney. Rept. 
on Contract AF 19(604)7400. 1 Dec 60, 7p. 5 refs. 
$5G-0030; AD-247 667. 


Order from LC mi$1.80, ph$1.80 PB 153 486 


Lockheed Aircraft Corp., Sunnyvale, Calif. 
A MULTIVARIATE k-POPULATION CLASSIFICATION 
PROBLEM, by B. E. Ellison. Sep 60, 213p. 23 refs. 
LMSD-703006; AD-248 063. 
Order from LC mi$9.60, ph$33. 30 PB 154 349 
Contents: 
Formal problem, heuristic solutions and discussion 
The principle of invariance 
Bayes procedures and admissibility 
Invariant Bayes procedures 
Normal a priori distributions 
A priori distributions over hyperellipsoids 
Consistency 
Distance risk function rules 
Unbiasedness and the minimax property 


Naval Ordnance Lab., White Oak, Md. 

TABLES OF THE INCOMPLETE GAMMA FUNCTION 
OF INTEGRAL ORDER, by Robert Ryswick and 
George Weiss. 18 Nov 60, 49p. 3 refs. NAVWEPS 
rept. 7292. 

Order from OTS $1.25 PB 171 687 


These tables contain values of the function 


2 n 
Gus) =e (1 +x +5 +e? +5) 


for n-=(Q1)5, x = (0.05) 13 (0.10) 20 
n = &1)10 x = (0.10) 5 (0.05) 20 
n=11(1)20 x= (0.50) 5 (0.10) 20(0.05) 50 


The tables are given to 6 decimal places with a 
possible error of one unit in the last place. (Author) 


Naval School of Aviation Medicine, Pensacola, Fla. 
A SIMPLIFIED METHOD FOR MACHINE CALCU- 
LATION OF THE COMPONENTS USED IN THE 
FORMULAS FOR BISERIAL AND POINT BISERIAL 
CORRELATION COEFFICIENTS, by Woodbury 
Johnson. 28 Jan 53, 7p. 1 ref. Rept. no. 
NM 001 058.25.02. 

Order from LC mi$1.80, ph$1.80 PB 155 087 
This report released for sale to the public 27 Mar 61. 


A simplified method of obtaining the necessary com- 
ponents for the formulas for biserial and point biserial 
coefficients of correlation has as its major advantage 
the fact that all components are generated during a 
Single run of the cards, and no summary punch is 
needed. Its prime limitation is that for efficiency it 

is restricted to two digit numbers in the variable. 
(Author) 


763 


North Carolina U. [Chapel Hill]. 

MODIFIED SQUARE ROOT METHOD OF MATRIX 
INVERSION, by Ahmed E. Sarhan, Eleanor Roberts, 
and Bernard G. Greenberg. Technical rept. no. 3, 

15 Jan-1 Feb 57, on Estimation of Parameters of Dis- 
tributions by Order Statistics, Contract DA 36-034- 
ORD-2184. [1957] 14p. OOR proj. 1597; AD-121 716. 
Order from LC mi§$2. 40, ph$3. 30 PB 155 088 


This report released for sale to the public 24 Mar 61. 


The square root method of inverting a matrix involves 
the determination of a triangular matrix, finding its 
inverse, and multiplying the last two results to obtain 
the final inverse. The present modification omits the 
determination of the inverse of the triangular matrix 
and proceeds directly from the triangular matrix itself 
A more reliable check column is also furnished by 
working backward from the sum of the entries in the 
rows rather than carrying a check column forward as 
in conventional methods. (Author) 


Princeton U., N. J. 
STATISTICAL PROJECTION. AN INVESTIGATION 
OF THE ROLE OF ORTHOGONAL PROJECTORS IN 
REGRESSION THEORY, by S. N. Afriat. Rept. on 
Contract [Nonr-1858(16)]. 10 June 60, 78p. 24 refs. 
Econometric Research Program Research Memo. 
no. 16; AD-238 786. 
Order from LC mi$4. 50, ph$12. 30 PB 148 748 
The following topics are discussed: factors and 
measurement, experiment, components, span, pro- 
jectors, orthogonality, incidence, orthogonal inci- 
dence, inclination, inclusion, imitation and dependence, 
configuration coefficients, parallelipiped volumes, 
multivariance, projection and regression, principal 
reduction, reciprocal and reflexive directions, proper 
angles, reciprocal vectors, rank and multiplicity, 
orthogonality relations, isogonality, total reduction, 
analysis of configuration, normal form, stationary 
variation, canonical statistical analysis, oblique pro- 
jections, split orthogonal projectors, multiply split 
projectors, partial regression, inversion and par- 
tition, experimental uniformity and mean values, 
multiple regressions, multiple configurations, limits 
of association, distribution characteristics, orthogo- 
nalization, intersection, canonical pairs of bases, in- 
version and partition, quadratic decomposition, sepa- 
ration and inclusion, determinantal inequalities, ‘dis - 
sociation, and a generalization in Hilbert space. 


Radiation Lab. , Johns Hopkins U., Baltimore, Md. 
DERIVATIVES, ZEROS, AND OTHER DATA PER- 
TAINING TO MATHIEU FUNCTIONS, by Marcia J 
King and James C. Wiltse. Rept. on Contract 
AF 33(616)3374. Dec 58, 85p. 5 refs. Technical rept. 
no. AF-57; AD-211 303. 

Order from LC mi$4. 80, ph$13. 80 PB 154 961 


This report released for sale to the public 28 Mar 61. 








Values and graphs are tabulated for the first deriva - 
tives of the periodic Mathieu functions [Se)(s, v) and 
So},(s, v)] and the radial Mathieu functions of the first, 
second, and third kinds. [Jen(s,.u), Jo, (s, u), Ne, (s.u), 
No}, (s, u), Hel)’ (s, u) and Ho{1)' (s, u)] for orders 
zero, one, and two, and for various positive and/or 
negative values of the parameter s. Tables of the first 
and second zeros of the radial functions, Je,(s, u) and 
Jo,(s, u), and the first zeros of the first derivatives of 
these functions are also included. In addition, curves 
and data for the periodic functions Se2(s, v) and 

So7(s, v) are given for various negative real values of 
the parameter s. 


Radiation Lab. , Johns Hopkins U., Baltimore, Md. 
VALUES OF THE MATHIEU FUNCTIONS, by James 
C. Wiltse and Marcia J. King. Rept. on Contract 
AF 33(616)3374. Aug 58, 88p. € refs. Technical rept. 
no. AF-53; AD-201 524. 

Order from LC mi$4. 80, ph$13. 80 PB 154 960 
This report released for sale to the public 28 Mar 61. 


This report contains tabulated values and curves for 
some of the Mathieu functions. Included are the peri- 
odic Mathieu functions Sep(s, v) and Sop(s, v) for inte- 
ger orders 0 <n < 2 and various positive and negative 
real values of the parameter s. Also included are the 
radial Mathieu functions Jep(s, u), Jo,(s, u), Nep(s, u), 
and No,(s, u) with s positive real, and He (1)(s, u) and 
Ho(1)(s, u) with a negative real, for 0 <n (integer) 
<2 and 0 <u < 2 in each case. 


Rutgers State U., New Brunswick, N. J. 
ON THE DISTRIBUTION OF FIRST SIGNIFICANT 
DIGITS, by Roger Pinkham. Rept. on Contract 
Nonr-404(16) [1960] Llp. 12 refs. AD-238 529. 
Order from LC mi$2.40, ph$3.30 PB 148 561 


This paper is a theoretical discussion of why and to 
what extent this so called “abnormal law" must hold. 
The only distribution for first significant digits which 
is invariant under scale change of the underlying dis- 
tribution is logyo{n+ 1). Contrary to suspicion this is 
a non-trivial mathematical result, for the variable 

n is discrete. 


Virginia Agricultural Experiment Station, 
Blacksburg. 
THE DEVELOPMENT OF STATISTICAL METHODS 
FOR EXPERIMENTAL DESIGNS IN QUALITY CON- 
TROL AND SURVEILLANCE TESTING, by 
R. A. Bradley, R. J. Freund and others. Summary 
rept. for period ending 30 June 60 on Contract Nonr- 
2352(01). 30 June 60, 12p. 33 refs. 
Order from LC mi§$2. 40, ph$3. 30 PB 148 535 


A list of technical reports and publications. 


Wayne State U., Detroit, Mich. 
ABSTRACT HOMOTOPY THEORY, by Sebastian S. 
Koh. Technical note no. 11 on Contract AF 49(638)179. 
Dec 60, 213p. 6 refs. AFOSR TN-60-1223; 
AD-250 732. 


Order from LC mi$9. 60, ph$33. 30 PB 154 456 
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A detailed exposition of the abstract homotopy theory 
is given in terms of complete semi-simplicial com- 
plexes satisfying an extension condition. (Author) 


Wayne State U., Detroit, Mich. 
STATISTICAL DEVELOPMENTS IN LIFE TESTING, 
by Benjamin Epstein. Technical repts. 1-5, 1 June 57- 
2 Apr 59, on Contract Nonr-2163(00). 2 Apr 59, 359p. 
79 refs. AD-155 353. 
Order from OTS $5.00 PB 171 580 
Contents: 
Tests for the validity of the assumption that the under- 
lying distribution of life is exponential 
The exponential distribution and its role in life testing 
Testing of hypotheses 
Problems of estimation 
(Superseded Technical reports 1-5, PB 134 345, 
PB 140 703, PB 144 401, PB 145 341, PB 150 725) 


Computing Devices 


Benson-Lehner Corp., Santa Monica, Calif. 
THE DESIGN AND DEVELOPMENT OF AN 
(AN/APD-4 FILM EDITOR) READOUT REDUNDANCY 
REDUCER, QRC-60(T), by Arthur R. Bergen. Rept. 
on Contract AF 30(602)1784. 25 June 59, 23p. 
RADC-TR-59-142; AD-227 460. 
Order from LC mi$2.70, ph$4.80 PB 150 909 
The design and development is reported of a film 
editor used to simplify the recognition and annotation 
of trace data occurring at periodic intervals on 35mm 
AN/APD-4 film, and to provide a visual readout of 
the time separation between two events. Traces are 
annotated with an alpha-numeric or binary code with 
175 combinations and can be edited at the rate of 
15-30 points per minute. The film is advanced in 
incremental steps, the length of which can be set to 
correspond to the distance between traces. The error 
in the incremental step is less than .0025 in. or one 
part in 2000 whichever is greater. A 4 digit display 
provides a visual readout of the time separation be- 
tween traces. (Author) 


California U., Los Angeles. 
COMPUTER DESIGN USING INDEX ARITHMETIC, by 
Aviezri S. Fraenkel. Rept. on Contract Nonr-233(52). 
May 60, llp. 9 refs. Dept. of Engineering rept. 
no. 60-52; AD-239 652. 
Order from LC mi$2.40, ph$3.30 PB 149 138 
A system in which the two numbers Il, 2 entering a 
multiplication are transformed into indices is consid- 
ered. These indices are added in their own number 
system. The sum, when converted back, gives the 
product. Multiplication is replaced by the faster proc- 
ess of addition; a" may be computed by the single oper 
ation of multiplying the index of a by n. Using indices, 
which are integers, the product is exact, which is not 
generally true for logarithms. The difference of two 
indices corresponds to the quotient only when the 
latter is an integer. No easy way has been found for 
performing division in other cases. Properties of 
indices corresponding to Mersenne Primes are derived 
and used to save mechanization or storage require- 
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ments for the conversion of numbers into indices and 
yice versa. For a computer with a large word length, 
the required storage is still extensive. (Author) 


David Taylor Model Basin, Washington, D. C. 
PROBLEMS SOLVED ON HIGH-SPEED COMPUTING 
EQUIPMENT OF THE APPLIED MATHEMATICS 
LABORATORY, by H. Smith and L. Acton. Jan 59, 
68p. Rept. 1295. 

Order from LC mi$3.90, ph$10.80 PB 155 578 
This report released for sale to the public 19 Apr 61. 


A total of 118 problems have been programmed for 
solution on high-speed calculating equipment. These 
problems fall into two general categories: naval 
engineering, and management data analysis. This re- 
port contains a complete list and brief description of 
these problems. It is made available in the hope that 
some of the programs developed may be applicable 
directly or adapted to the solution of other problems. 


Digital Computer Lab., Mass. Inst. of Tech. , 
Cambridge. 

INFORMATION SORTING IN THE APPLICATION OF 
ELECTRONIC DIGITAL COMPUTERS TO BUSINESS 
OPERATIONS, by Harold H. Seward. Rept. on Proj. 
Whirlwind, Contract AF 19(122)458. 24 May 54, 68p. 
21 refs. Rept. R-232; AD-35 462. 
Order from LC mi$3.90, ph$10. 80 PB 155 376 
This report released for sale to the public 10 Apr 61. 


Treatment is given of both digital sorting and sorting 
by merging. In the majority of cases, sorting may be 
achieved most economically with punched-card ma- 
chines or magnetic-tape devices. In a system incor- 
porating a general-purpose computing element, it is 
generally faster and more economical to use special- 
purpose sorting equipment. For applications involving 
large amounts of information and requiring rapid 
sorting, high-speed, high-density photographic stor- 
age may be practical. However, the processing time 
of the photographic medium should not be more than 
several seconds, and the information should be of 
such volume that the medium-processing time is not 
significantly large in comparison with the total read- 
record time. 


Directorate of Advanced Systems Tech., Wright Air 
Development Div. , Wright-Patterson Air Force Base, 
Ohio. 
BIONICS SYMPOSIUM HELD IN DAYTON, OHIO, 
13-15 SEPTEMBER 1960, by Joan C. Robinette, ed. 
Rept. on Living Prototypes, the Key to New Technol- 
ogy. Dec 60, 489p. 373 refs. WADD Technical 
rept. 60-600. 
Order from OTS $6.00 PB 171 258 
The introductory session discusses the background 
from which bionics arose, the military and general 
need, attitudes toward intelligent machines (a major 
product of bionics) and a survey of current research on 
living prototypes. The four technical sessions deal 
with current work in stages successively closer to 
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practical devices. This begins with logic derived from 
the contemplation of neurones but applicable to the de- 
sign of electronic networks of increased capacity and 
reliability. It continues with discussion of theories, 
devices, and techniques based on or simulating visual 
and auditory perceptual processes. The final tech- 
nical session contains five papers on the mechaniza- 
tion of higher functions, such as learning, self-pro- 
gramming, pattern recognition, decision making, and 
heuristic programs. The report concludes with dis- 
cussions of the potential value of bionics, its present 
status, procedural methods and difficulties, and 
possible social consequences. (Author) 


Hermes Electronics Co., Cambridge, Mass. 
IMPROVEMENT OF ELECTRONIC COMPUTER RE- 
LIABILITY THROUGH THE USE OF REDUNDANCY, 
by J. Tierney and R. Wasserman. Rept. on Contract 
Nonr-213X(00). 15 Apr 60, 38p. 2 refs. Publication 
#M-828; AD-236 453. 

Order from LC mi$3.00, ph$6. 30 PB 154 087 
Within certain reasonable bounds, the use of redundant 
elements uninterrupted complex digital systems can 
improve reliability substantially. In particular, a 
‘majority’ type of redundant design can improve the 
reliability of a logical net under certain reasonable 
physical restrictions. The digital systems to which 
this paper is directed operate under the following con- 
ditions: (1) Operating interval is sufficiently long or 
the system is so complex that the probability of suc- 
cessful operation is less than that called for by the ap- 
plication. (2) The system is unserviceable during the 
pertinent time interval for economic, physical, or 
strategic reasons. (3) Equipment cost and size are of 


secondary design importance (although order of mag- 
nitude increases are certainly undesirable). (Author) 


International Business Machines Corp. , Yorktown 
Heights, N. Y. 
COMPUTER SET AN/GSQ-16 (XW-1). VOLUME I: 
THE PHOTOSCOPIC MEMORY SYSTEM. Final rept. 
on Contract AF 30(602)1823. 20 June 59, reprinted 
29 Aug 60. 3lp. RADC-TR-59-110; AD-220 201. 
Order from LC mi$3. 00, ph$6. 30 PB 150 086-1 


This report released for sale to the public 31 Mar 61. 


An initial working system for translating Russian to 
English utilizes a large capacity photoscopic memory 
with fast access time as the primary tool. The re- 
quirements for real-time translation of Russian 
technical literature are discussed and the degree is 
indicated to which the present, or Mark I, system is 
capable of meeting these. The overall operation of 
this system is described stressing the logic of the 
search procedure and other design features of the 
memory which make the system workable. Since the 
translating power of the memory depends upon the 
dictionary information stored within it, the techniques 
and devices for preparing this information and loading 
it onto the storage disc are also described. A 
summary is given of the work performed during the 
contract period to bring the equipment to its present 
operational level. (Author) 











International Business Machines Corp., Yorktown 
Heights, N. Y. 
COMPUTER SET AN/GSQ-16 (XW-1). VOLUME II: 
THE FILM MAKING UNIT. Final rept. on Contract 
AF 30(602)1828. 20 June 59, 180p. RADC-TR-59-110; 
AD-220 202. 
Order from LC mi$8. 10, ph$27. 30 PB 150086-2 
This report released for sale to the public 31 Mar 61. 


The process of converting information on paper or 
magnetic tape requires a combination of electronic, 
optical, and mechanical systems, each presenting 
separate design problems. Parameters are derived 
for the individual systems and their relationship tothe 
overall system function is defined. The actual equip- 
ment designed and constructed to embody these pa- 
rameters are described in detail. Instructions for ad- 
justing and operating this equipment are also provided 
and supplemented by pertinent mechanical and electri- 
cal drawings. (Author) (See also PB 150 086-1) 


International Business Machines Corp., Yorktown 
Heights, N. Y. 
COMPUTER SET AN/GSQ-16 (XW-1). VOLUME III: 
THE DISC MAKING UNIT. Final rept. on Contract 
AF 30(602)1823. 20 June 59, 126p. RADC- 
TR-59-110; AD-220 203. 
Order from LC mi$6. 30, ph$19. 80 PB 150 086-3 
This report released for sale to the public 31 Mar 61. 


The film-to-disc transfer process involves a con- 
version of the information tracks to circular form and 
a minification of approximately 55. Both film and disc 
must be run smoothly in synchronization to keep the 
information marks from varying in width as they are 
laid down. Because of the smallness and density of 
the spots, optical specifications are also extremely 
stringent, as are those for processing the disc after 
it is exposed. Requirements with regard to me- 
chanics and optics are defined in detail. The equip- 
ment built to meet these requirements is then de- 
scribed and its performance discussed. Instructions 
for making and processing a disc as well as for 
maintaining the system are included along with a set 
of pertinent mechanical drawings. (Author) (See also 
PB 150 086-2) 


International Business Machines Corp., Yorktown 
Heights, N. Y. 
COMPUTER SET AN/GSQ-16 (XW-1). VOLUME IV: 
THE DISC READER. Final rept. on Contract 
AF 30(602)1823. 20 June 59, 18lp. RADC-TR-59-110; 
AD-220 204. 
Order from LC mi$8. 40, ph$28. 80 PB 150 086-4 
This report released for sale to the public 31 Mar 61. 


The general principles involved in the use of a CRT 
spot to scan information densely stored in an 
emulsion on a rotating glass disc are discussed at 
length and followed by a description of the special 
features of the search in the AN/GSQ-16 system. In 
the system, the spot is focused by a lens which can be 
moved transversly across the information tracks. 
This motion extends the apparent field of view of the 
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lens in the lateral direction (and consequently the 
amount of information that can be scanned) by an order 
of magnitude. A track following servo system controls 


both the lens and the spot deflection. Signals pro- 
duced in a photo-multiplier tube by passage of the 
spot through the disc are recognized in a digit de- 
tector and converted to binary form for use in the 
comparator where they are matched against the con- 
tents of the input register. Both time response and 
circuitry are explained in full and the error problem 
is analyzed. (Author) (See also PB 150 086-3) 


International Business Machines Corp. , Yorktown 
Heights, N. Y. 
COMPUTER SET AN/GSQ-16 (XW-1). VOLUME Y: 
THE SEARCH SYSTEM. Final rept. on Contract 
AF 30(602)1823. 20 June 59, 285p. RADC-TR-59-~-110; 
AD-220 205. 
Order from LC mi§$11. 10, ph$44. 10 PB 150 086-5 
This report released for sale to the public 31 Mar 61. 


The search system consists of circuitry that controls 
the flow of lexical information through the system and 
the logical operation of the disc reader. A computer 
set, which is the main component of the system, con- 
tains the low and high speed electronics required to 
accomplish the desired functions. The low speed cir- 
cuits order the transfer of information upon command 
from the terminal devices and also provide for trans- 
literation and format control. The main function of 
the high speed system is to compare the information 
delivered by the disc reader with that stored in the 
input register. Instructions are supplied to the disc 
reader to direct the search until a match is detected; 
upon a match, signals are generated to activate the 
read-out circuitry. The logic is described through 
which all the above functions are accomplished and 
the electronics for carrying this logic out. Also de- 
scribed are the power supplies and .!:e input-output 
device insofar as these relate to the computer oper- 
ation. A set of test instructions and pertinent sche- 
matic drawings are included to assist in operation 
and maintenance. (Author) (See also PB 150 086-4) 


International Business Machines Corp. , Yorktown 

Heights, N. Y. 
COMPUTER SET AN/GSQ-16 (XW-1). VOLUME VI: 
INFORMATION CODING AND FORMAT. Final rept. 
on Contract AF 30(602)1823. 20 June 59, 66p. 1 refs. 
RADC- TR-59-110; AD-220 206. 
Order from LC mi$3. 90, ph$10. 80 PB 150 086-6 
This report released for sale to the public 31 Mar 61. 


The form and content of the store, with the form of in- 
formation as it enters, passes through, and leaves the 
translation system is discussed. All symbols and 
codes used are described and located on the encoding 
devices. The make-up of word list entries is next dis- 
cussed, particularly as it re ates to the look-up 
scheme. This scheme also requires that the entries 
be ordered in a particular way, andthe word list pro- 
cessing required to achieve this order on the storage 
disc is described. The conventions that govern infor- 
mation transfer throughout the system are given and 
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followed by a description of the translation procedure. 
(Author) (See also PB 150 086-5) 


Lincoln Lab., Mass. Inst. of Tech. , Lexington 
DEVICE REQUIREMENTS FOR A LARGE CRYOSAR 
MEMORY, by R. C. Johnston. Rept. on Contract 
AF 19(604)7400. 27 Dec 60, 9p. 3 refs. 53G-0051; 
AD-249 057. 


Order from LC mi$1.80, ph$1.80 PB 153 905 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
WALLOPS ISLAND PRELIMINARY PROCESSING 
COMPUTER PROGRAMS, by S. M. Ornstein and R. J. 
Saliga. Rept. on Contract AF 19(604)7400. 23 Jan 61, 
supersedes same of 13 Jan 60 and rev. #1 of 25 July 60, 
24p. 3 refs. 21G-0003, rev. #2; AD-250 959. 

Order from LC mi$2.70, ph$4. 80 PB 154 587 


A portion of the data processing system used to re- 
duce instrumentation data from the Wallops tracking 
radar is described. Three data acquisition systems, 
(primary, backup, and teletype) are processed by the 
7090 Computer in a manner which produces a standard 
format IBM magnetic tape. This tape is then available 
for such further processing as may be arranged by 
other groups. In addition, two preliminary output 
systems, (printed output and plotted output) are de- 
scribed which employ the standard format IBM tape as 
an input and employ other programs to obtain print- 
outs and plots. This instrumentation data and the set of 
preliminary programs for reducing it has the code 
name SPLAT. (Author) 


National Bureau of Standards, Boulder, Colo. 

ISOPAR, A NEW AND IMPROVED SYMBOLIC OPTI- 
MIZING ASSEMBLY ROUTINE FOR THE IBM 650, by 
H. Herbert Howe. 19 July 60, 112p. Technical note 
no. 76. 


Order from OTS $1. 50 PB 161 577 


Naval Ordnance Test Station, China Lake, Calif. 
COMPUTATION OF COMPLICATED COMBUSTION 
EQUILIBRIA ON HIGH-SPEED DIGITAL COMPUTER, 
by D. S. Villars. Rept. for Sep 58-June 59 on Explora- 
tory and Foundational Research in Chemistry 
6 Nov 59, 29p. 3 refs. NOTS TP 2354; NAVORD 
rept. 6611; AD-230 716. 

Order from LC mi$2.70, ph$4. 80 PB 153 930 
A reliable and rapid procedure of successive approxi - 
mations is described which does not require any quan- 
titative estimates of final answers as input data. Cur- 
rent values of concentrations are used to calculate all 
equilibrium constants. That reaction showing greatest 
fractional discrepancy between calculated and given 
equilibrium constant is selected by the program to be 
computed on the assumption of negligible interactions 
with the other equilibria. The process is repeated 
until the maximum discrepancy has been reduced to a 
value less than an error specified as a parameter of 
the problem. The program will accept any number of 


reactions and species. A matrix manipulation may be 
made to check that the chemical equations are in 
balance. The machine is then fed a list of chemical 
equations to be considered for a particular problem. 

It condenses the original matrix into a smaller working 
matrix consisting of rows and columns corresponding 
only to the actual elements and reactions and the actual] 
chemical] species to be involved in that particular 
problem. Speed of convergence is enhanced by trans- 
forming the chemical equations to reactions of forma- 
tion of the various species from components existing 
at maximal concentrations at equilibrium. After 
checking that a proposed set of components is tenable, 
the program conducts the transformation to the new 
set of chemical equations and obtains the correspond- 
ing equilibrium constants. The program is also 
provided with a capability of computing enthalpies and 
entropies of the individual species for given tempera- 
tures and of the corresponding equilibrium mixture. 


Stanford Electronics Labs., Stanford U., Calif. 
NEURISTOR, by H. D. Crane. Rept. on Contract 
Nonr-225(31). 16 Mar 60, llp. Technical rept. no. 
1506-1; AD-233 959. 

Order from LC mi§$2. 40, ph$3. 30 PB 153 785 
A novel device and its properties are hypothesized and 
possible digital systems employing it are briefly out- 
lined. The devices, termed Neuristors, may be use! 
to synthesize all digital logic functions, so that any 
digital logic system can be realized using arrays of 
neuristors only. (Author) 


Stanford Research Inst. , Menlo Park, Calif. 
RESEARCH ON MULTI-APERTURE MAGNETIC 
LOGIC DEVICES, by D. R. Bennion. Technical rept. 
on Contract Nonr-2712(00). May 60, 95p. 13 refs. 
SRI Proj. 2697; AD-238 000. 
Order from LC mi$5. 40, ph$15. 30 PB 148 231 
Methods are presented for describing andmeasuring 
the properties (static and dynamic) of magnetic ma- 
terials, devices, and circuits. A new approach tothe 
development of practical switching models is intro- 
duced, for use in the analysis of flux transfer in all- 
magnetic circuits. Various means are discussed for 
realizing an OR-NOR logic module with one or more 
multi-aperture devices, alone or in conjunction with 
toroids. One such module makes use of a pair of 
PLUS-MINUS devices (components that can be wired 
for either direct or complementary transfer of infor- 
mation). A particular design for a device of this type 
was singled out for more detailed study. Ultra- 
sonically fabricated units were tested individually and 
in operating circuits. Drive current ranges of 15% to 
45% were obtained for the various modes of operation. 
The device design is diagnosed and possibilities for 
substantial improvements are indicated. It is con- 
cluded that this particular approach to all-magnetic 
logic is a sound one. (Author) 
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MECHANICS 


Brown U. Div. of Applied Mathematics, Providence, 
me? 
NON-ANALYTIC RELATIONS IN RHEOLOGY, by 
William Prager. Technical rept. no. 55 on Contract 
Nonr-562(10). Apr 60, 15p. 14 refs. C11-55; 
AD-235 042. 


Order from LC mi§$2. 40, ph$3. 30 PB 154 120 


Brown U. Div. of Applied Mathematics, 

Providence, R. L 
ON THE PLASTIC ANALYSIS OF SANDWICH 
STRUCTURES, by William Prager. Technical rept. 
no. 57 on Contract Nonr-562(10). Apr 60, 16p. 1 ref. 
Cl1-57; AD-235 043. 


Order from LC mi§$2. 40, ph$3. 30 PB 154 121 


Brown U. Div. of Applied Mathematics , Providence, 

R. L. 
PROPAGATION OF A PLANE WAVE IN AN ISO- 
TROPIC ELASTIC MATERIAL SUBJECTED TO PURE 
HOMOGENEOUS DEFORMATION, by M. Hayes and 
R.S. Rivlin. Technical rept. no. 62 on Contract 
Nonr-562(10). May 60, 13p. 2 refs. Cll-62; 
AD-239 007. 
Order from LC mi$2.40, ph$3.30 PB 148 813 
The theory of the superposition of infinitesimal defor- 
mations on finite deformations in an isotropic elastic 
material is analyzed. This theory is applied to the 
study of the propagation of a plane wave of small am- 
plitude in an infinite body of the material which is sub 
jected to a static, pure homogeneous deformation. It 
is seen that the secular equation for the determination 
of the square of the velocity of propagation in a given 
direction has three real eigen-values and correspond- 
ingly three real mutually perpendicular eigen-direc- 
tions. Provided these three eigen-values are all posi- 
tive, travelling waves may be propagated in the body 
in the direction considered with linear polarisations 
along each of these eigen-directions. If one or more 
of the eigen-values is negative for any direction of 
propagation, the body is inherently unstable in the 
state of pure homogeneously deformation considered. 
(Author) 


Brown U. Div. of Engineering, Providence, R. I. 
PLASTIC AND VISCOUS DEFORMATION OF RE- 
DUNDANT STRUCTURES. PROTOTYPES FOR A 
GENERAL THEORY, by B. Paul. Technical rept. no. 
19 on Contract Nonr-562(20). June 60, 64p. 20 refs. 
Nonr-562(20)/19; AD-242 974. 
Order from LC mi$3. 60, ph$9. 30 PB 150 739 
A systematic method is presented for the analysis ofa 
wide class of rigid, strain-hardening structures, sub- 
jected to arbitrarily prescribed independent loads. 
The behavior of such structures is described geomet- 
rically by means of a yield polyhedron and associated 
flow law in a suitably defined space of generalized 
forces. The structures are prototypes for a very 
general theory of piece-wise linear plasticity. The 
basic postulates of the general theory are deduced, in 
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the case of the prototype structures, from extremely 
simple assumptions. The relationship between the 
theory expounded and that of the kinematic hardening 
theory is discussed. A close analogy is shown to exist 
between the behavior of linearly vistous- structures and 
that of linearly strain-hardening structures. Non- 
linear or piece-wise linear viscous structures are 
shown to possess many features in common with analo- 
gous plastic structures. (Author) 


Illinois Inst. of Tech. [Chicago] 
BOUNDARY VALUE PROBLEMS IN PLASTICITY, by 
Philip G. Hodge, Jr. Rept. on Contract Nonr-140604. 
Feb 60, 72p. 50 refs. DOMIIT rept. no. 1-10; 
AD-235 027. 
Order from LC mi$4. 50, ph$12. 30 PB 153 124 
The distinctive features of plasticity boundary value 
problems are discussed. Detailed solutions are 
given for a three-bar truss and a ¢ircular plate to 
illustrate elastic effects, strain hardening, and geo- 
metrical changes. Problems in limit analysis of ro- 
tationally symmetric shells under distributed and con- 
centrated loads are considered. (Author) 


Illinois U. , Urbana. 
THE ENGINEERING BEHAVIOR OF STRUCTURAL 
METALS UNDER SLOW AND RAPID LOADING, by 
J. M. Massard and R. A. Collins. Final technical 
rept. on Contract Nonr-1834(01). Oct 58, 218p. 
41 refs. AD-210 240. 
Order from LC mi$9. 60, ph$33. 30 PB 154 958 
This report released for sale to the public 24 Mar 61. 


An investigation was made of the behavior of a few 
structural metals under a range of stress conditions 
applied in times that correspond to the responses 
which might be excited in ship structures by under- 
water explosion or air blast loading, or in building 
structures by earthquake shock or the explosion of a 
large scale weapon. The engineering aspects of mate- 
rial behavior are emphasized. The tests included uni- 
axial stress applied in either tension or compression, 
and flexural stress produced by third-point loading of 
small beams of rectangular section. The rise times of 
the loadings were varied from a few milliseconds to 
several minutes. An attempt is made to correlate the 
results obtained in the uniaxial stress tests with those 
obtained in flexure. The applicability of the results of 
this investigation to the general problem of determin- 
ing the behavior of structures under transient dynamic 
loadings producing extensive inelastic deformations is 
discussed. 


Naval Ordnance Lab. , White Oak, Md. 
ELASTIC AND PLASTIC STRESS EQUATIONS FOR 
HOLLOW CYLINDERS AND SPHERES SUBJECTED 
TO INTERNAL AND EXTERNAL PRESSURE, by 
V.C. D. Dawson. 4 Feb 60, 4lp. 5 refs. Ballistics 
research rept. 18; NAVORD rept. 6786. 
Order from OTS $1.25 PB 171 684 
The equations used to design high-pressure vessels, 
both cylindrical and spherical, are given. Where 
strength requirements are not severe, the elastic 
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equations, together with the distortion energy theory 
of failure, are used. For chambers having high- 
pressure requirements, it is necessary to resort to a 
shrink fit or autofrettage construction. The equations 
for these processes are derived herein. A short dis- 
cussion of bursting strength of high-pressure cham- 
bers is also included. (Author) 


Naval Research Lab., Washington, D. C. 
SHOCK SPECTRA AND DESIGN SHOCK SPECTRA, 
by G. J. O'Hara. Interim rept. 12 Nov 59, 18p. 6 refs. 
NRL rept. 5386. 
Order from OTS $0.50 PB 151 932 
For some time workers in the field of mechanical 
shock have been plagued with difficulties when com- 
bining sets of shock spectra to obtain curves which 
might be used for design purposes. The reason for 
this trouble is the present practice of using all points 
on all the available shock spectra when making a com- 
binatorial analysis. A few simple examples have been 
worked out which show that such an approach cannot 
yield the proper design spectrum curve. These ex- 
amples demonstrate that, because of interactions with 
nonrigid foundations, the values of interest in a shock 
spectrum tend to lie in the valleys of the plot rather 
than upon the peaks, even when the natural frequency 
of the foundation coincides with a natural frequency of 


the syStem as a whole. Thus an analysis based on the 
envelope of a set of spectra is not valid, since the high 
values determine the envelope. (Author) 


Aerodynamics and Pneumatics 


Aeronautical Research Lab., Wright Air Develop- 

ment [Div. ] Wright-Patterson AFB, Ohio. 
INCOMPRESSIBLE POTENTIAL FLOW ABOUT AXI- 
ALLY SYMMETRIC DUCTED BODIES, by Phillip 
Levine. Rept. on Turbomachinery Cascade Investi- 
gations. Aug 57, 144p. 24 refs. WADC Technical note 
57-287; AD-130 967. 

Order from LC mi$3. 60, ph$9. 30 PB 155 144 
This report released for sale to the public 29 Mar 61. 


The velocity potentials and stream functions for a 
point source, doublet, ring source, ring doublet, disk 
source, disk doublet, ring vortex and line source are 
derived for the case of axially symmetric incom- 
pressible potential flow in an infinitely long duct of 
constant diameter. Methods for the development of 
arbitrary body shapes in uniform ducted flow are pre- 
sented. Several practical applications are indicated. 
(Author) 


Arnold Engineering Development Center [Tullahoma, 
Tenn. | 
HYPERVELOCITY ARC-TUNNEL INSTRUMEN- 
TATION, by W. T. Earheart, Jr. and D. S. Bynum. 
Rept. on ARO, Inc. Contract AF 40(600)800 

S/A 11(60-110). Dec 60, 33p. 3 refs. AEDC 
TN-60-227; AD-247 564. 


Order from LC mi$3. 00, ph$6. 30 PB 153 553 
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Instrumentation developments necessary to instru- 
ment the arc discharge or hotshot type tunnels at the 
AEDC are presented. Force, pressure, and heat 
transfer measuring devices and systems, as well as 
the complete data readout system, are discussed. A 
three-component balance is described. Also, a six- 
component balance system, currently under evalu- 
ation, including techniques of calibration and dynamic 
response on both balances, is presented. Both com- 
mercially available transducers and those developed 
at the AEDE are discussed along with the calibration 
techniques. Heat transfer transducers capable of 
measuring heat transfer rates up to approximately 
300 Btu/ft4/sec are discussed. A unique transient 
heat transfer calibration device which employs an 
oxy-acetylene torch as a heat source is presented. 
Some of the problems encountered with the tfans- 
ducers specifically the zero drift of the variable re- 
luetance transducers resulting from the magnetic 
field associated with the Hotshot 2 inductive power 
supply, are discussed. (Author) 


Bell Aircraft Corp., Buffalo, N. Y. 
A MANUAL FOR DETERMINING AERODYNAMIC 
HEATING OF HIGH-SPEED AIRCRAFT. VOLUME 
I, by Richard J. Harms, Craig M. Schmidt andothers. 
Rept. on Contract NOas 58-614-c. June 59, 292p. 
73 refs. Rept. no. 7006-3352-001; AD-229 434.. 
Order from LC mi$11. 10, ph$45. 60 PB 154 215-1 


This report released for sale to the public 28 Mar 61. 


The importance of aerodynamic heating to the design 
of modern high speed aircraft has created the needfor 
a manual which provides a convenient and complete 
source of information necessary for the prediction of 
aerodynamic heating rates. The present.reportat- 
tempts to satisfy this need and to present equations 
and working curves useful for the designer. Where 
possible the report has been prepared in such a form 
that a large part of the analysis can be carried out in 
a very routine manner. This report contains: (1) an 
introduction to and description of aerodyhamic heating, 
(2) a cursory review of the history and present state- 
of-the-art of aerodynamic heating methods (3) a 
presentation of correlations between theory and ex- 
periment, and (4) a discussion of many of the problem 
areas that exist for practical aircraft designs, which 
are not readily amenable to solution, together with 
suggestions of how they might best be analyzed. The 
emphasis is placed on methods of computing aerody- 
namic heating rates although the relationship of these 
heating rates with structural temperatures is also 
treated in some detail. Working curves were pre- 
pared for velocities up to 30, 000 ft/sec and altitudes 
to 300, 000 feet, with emphasis on the range 2000 to 
10, 000 ft/sec and sea level to 150, 000 feet. They 
apply to flat plates at angle of attack and cones for 
laminar and turbulent flow and to stagnation points of 
spheres and swept cylinders. (Author) 


Bell Aircraft Corp., Buffalo, N. Y. 

A MANUAL FOR DETERMINING AERODYNAMIC 
HEATING OF HIGH-SPEED AIRCRAFT. VOLUME 
Il, by Richard S. Bartle and Arnold J. Hanawalt. Rept. 
on Contract NOas 58-614-c. June 59, 78p. 1 ref. Rept. 
no. 7006-3352-001; AD-229 435. 

Order from LC mi$4. 50, ph$12. 30 PB 154 215-2 
This report released for sale to the public 28 Mar 61. 








Volume II presents tables of equilibrium temperatures 
for a flat plate, sphere, and cylinder through a range 
in altitude of sea level to 100, 000 feet and a range in 
Mach number of 1. 0 through 10. These tables are pre- 
pared for several values of emissivity, angle of attack 
or sweep, and distance from the leading edge or di- 
ameter. Also presented in this volume are transient 
“thin” skin temperature curves for a flat plate at 
constant flight conditions, namely, at altituded from 
sea level to 100, 000 feet at 10, 000 foot intervals and 
velocities from 3000 to 10, 000 ft/sec at 1000 ft/sec 
intervals. The results are restricted to the 2-ft 
station, 5° angle of attack, and an emissivity of 0. 9. 
A method for applying these curves to determine 
approximate temperatures for transient flight con- 
ditions is also presented herein. (Author) (See also 

PB 154 215-1) 


Convair, San Diego, Calif. 
RESEARCH ON COAXIAL JET AIR MIXING, by 
John W. Shue and John K. Stauffer. Final rept., 
Phase 1, on Contract Nonr-2854(00). June 60, 27p. 
10 refs. AD-242 997 
Order from LC mi$2.70, ph$4.80 PB 150 866 
An experimental research program on the subsonic 
turbulent mixing of an unheated free jet of air with 
surrounding moving stream under imposed longitudi- 
nal pressure gradients is presented. The program is 
divided into three phases: (1) investigations of pre- 
vious work performed in the field, including construc- 
tion of the test set-up and the experimental develop- 
ment of a mixing tube imposing a constant longitudinal 
statie pressure; (2) experimental investigations to ob- 
tain velocity, pressure, and turbulence parameters 
which characterize this subsonic turbulent mixing; 
and (3) experimental investigations to obtain the above 
parameters for two other mixing tubes , one imposing 
an increasing pressure gradient, and the other im- 
posing a decreasing pressure gradient. A mixing 
tube configuration imposing a constant longitudinal 
static pressure over a length of approximately 40 
primary nozzle diameters (Dp = 0.70") was experi- 
mentally developed. The primary nozzle is the 
smaller driving jet. This jet pump configuration has 
an initial velocity ratio, a = VS/Vp = 0.0719 and a cal- 
culated initial area ratio, # * Ap/As = 0.0104 based 
on experimental results. The contour producing the 
constant longitudinal static pressure exhibits a linear 
area variation over the mixing region. (Author) 


Cornell Aeronautical Lab., Inc. , Buffalo, N. Y. 
ON LOCAL FLAT-PLATE SIMILARITY IN THE 
HYPERSONIC BOUNDARY LAYER, by F. K. Moore. 
Rept. on Contract Nonr-2653(00). June 60, 36p. 

12 refs. Rept. no. AF-1285-A-2; AD-240 025. 
Order from LC mi$3. 00, ph$6. 30 PB 149 328 


A study is made of Lees' local flat-plate similarity 
rule for the hypersonic laminar boundary layer. This 
rule is shown to be exact under assumptions invoked in 
the inviscid theory of hypersonic flow. From this 
theoretical basis, a modified local flat-plate simi- 
larity scheme is derived, involving separate rules for 
velocity and enthalpy profiles, and is compared with 
exact similarity solutions and with the existing theory 
of hypersonic leading-edge interaction. (Author) 





Flight and Engineering Test Group, Wright Air 
Development Div., Wright-Patterson AFB, Ohio. 
AN INVESTIGATION OF CONE-CYLINDER BODIES 
IN THE STEADY STATE SPIN MODE AND MAGNUS 
FORCE EFFECTS ON A CONE-CYLINDER BODY, 
by George W. Loptien. Rept. on Contract 
[AF] 29(600)1694. Aug 60, 76p. 6 refs. WADD 
Technical note 60-76. 
Order from OTS $2. 00 PB 171 604 
The aerodynamic characteristics of cone-cylinders 
in a steady-state spin are presented for angles -of- 
attack from 45° to 135° and spin helix angles, 
Sh (hl. : 
oV (*) , from 0 to 0. 45. At any given angle-of- 
attack an increase of spin rate within the limits tested 
did not increase drag. However, spinning may pro- 
duce a high angle-of-attack, where high drag occurs. 
Aerodynamic and Magnus force data are presented for 
a rolling cone-cylinder at angles —of -artack from 0° to 
12 


90° and surface speed ratios, wa from 0 to 


0.20. Results indicate positive Magnus forces which 
increase linearly for angles-of-attack up to about 
40°. At angles greater than 40°, the Magnus force is 
nonlinear and becomes negative for most Reynolds 
numbers, with maximum negative Magnus force at 
approximately R = 400,000. (Author) 


Flight Control Lab., Wright Air Development Div. , 

Wright-Patterson AFB, Ohio. 
AN ANALYTICAL METHOD FOR THE CLASSIFICA- 
TION OF FLOW AREAS OF SUPERSONIC WINGS, by 
Frank M. Mallett. Aug 60, 109p. WADC Technical 
rept. 58-669; AD-247 248. 
Order from OTS $2.50 PB 171 593 
The application of digital computer methods to the cal- 
culation of dynamic stability of supersonic aircraft 
presents the problem of devising a method of comput- 
ing certain aerodynamic characteristics of the wing or 
tail alone. These characteristics are necessary in the 
calculations of wing-body-tail combinations and are of 
interest in other aspects of airplane design. An analy- 
sis was made resulting in the complete numerical 
classification of 4 basic types of wing planform, of the 
geometrical cases in each type, and of the subcases 
resulting from the various patterns of Mach lines 
within the planform. These cases and subcases are 
presented together with the analysis that determines 
them. The analytical techniques can be employed in 
the classification of other types of planforms. (Author) 


General Electric Co., Evendale, Ohio. 
A HIGH TEMPERATURE TUNNEL USING PLASMA 
GENERATORS, by J. F. Cassidy, F. Martinek and 
M. L. Ghai. Rept. on Contract AF(638)243. Dec 60, 
46p. 7 refs AFOSR TN-60-1412; AD 250 782. 
Order from LC mi$3.00, ph$6 30 PB 154 572 


Experimental investigations developing a high temper- 
ature heat transfer tunnel using a plasma generator 
are described. Conventional and continuously oper- 
ating wind tunnels have been limited to temperatures 
below 3500°F. The technological development, re- 
sulting in a wind tunnel capable of continuous oper- 
ation at temperatures as high as 8000°F, is presented. 
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The discharge flow of a gas stabilized plasma gener- 
ator was investigated with thermocouple probes and 
photographic techniques such as schlieren systems, 
shadowgraphs and high speed photography. The re- 
sults indicated that the flow was unsteady and non- 
uniform even though plenum chambers and a‘gas 
stabilizing tunnel were. used. Advances in arc gener- 
ation technology eliminated the objectionable flow 
characteristics and satisfactory temperature and ve- 
locity profiles were obtained. Development of high 
temperature sensing instrumentation was accomplished 
by advancing the capabilities of refractory thermo-~ 
couples where only wire calibrations had previously 
been known. A probe system which will determine the 
temperature and velocity profiles in a gas stream at 
temperatures of 5100°F is presented. Also, various 
techniques and results derived for calibrating com- 
plete probes are presented and discussed. (Author) 


Ludwig, Gunther. 
BOUNDARY LAYERS IN HYPERSONIC FLOW AND 
KINETIC THEORY OF DISSOCIATING GASES, by 
Gunther Ludwig. Final technical rept. part 1 for 
1 June 59-30 Sep 60 on Contract DA 91-591-EUC-1148. 
[1960] 150p. 54 refs. AD-248 233. 
Order from LC mi$7.20, ph$22.80 PB 153 658 
Problems in hypersonic flow are considered. The 
thermometer problem with radiation is treated for the 
laminar flow around a blunt body. For numerical cal- 
culations dissociation equilibrium is assumed and the 
transport coefficients calculated by Hansen (NACA 
Tech Note no, 4150 and 4359; 1958) were used. At 
high external temperatures and high cooling rates the 
empirical formula given by Fay and Riddel (J. Aero. 
Sci. 25:73-85, 1958) for the heat transfer gives erro- 
neous results if it is applied to the radiation cooling 
in hypersonic flow for extremely high velocities. 
From a theoretical standpoint the theory of compress - 
ible turbulent boundary layers is very unsatisfactory. 


The more or less empirical basis is the Reynolds 
analogy. Some critical remarks are given. The nor- 
mal shock wave in a dissociating gas is considered. 
With regard to the dissociated nonequilibrium state, 
no agreement is found with shock tube experiments. 
Detailed calculations are given. The kinetic equations 
for the dissociated gas are given. They are the basis 
for the calculation of the transport coefficients of dia- 
tomic gases at high temperatures which is performed 
using the results of Grossmann (Freie Universitat 
Berlin, 1960) for the cross-section. A modified 
Karmann-Pohlhausen method is given for the heat 
transfer problem in hypersonic flow. 


Massachusetts Inst. of Tech., Cambridge. 
APPARATUS FOR LECTURE DEMONSTRATIONS IN 
AERODYNAMICS, by Erik Mollo-Christensen. Re- 
Search sponsored by ONR. June 60, 26p. Fluid Dy- 
namics Research Group rept. no. 60-2; AD-240 656. 
Order from LC mi$2. 70, ph$4. 80 PB 149 778 


An apparatus used for lecture demonstrations of aero- 
dynamic phenomena is described. It is built around a 
Slide projector and a,vacuum cleaner. In place of the 
Slide holder a duct is used, with a bellmouth on one 

Side and the vacuum hose on the other. Test sections 


may be inserted in the duct, and the flow around vari- 
ous shapes projected on a screen by the slide projector. 
Manometers, which are holes bored in the sides of the 
test sections, display the pressure distribution. 


(Author) 


Mississippi State U. [State College]. 
THEORETICAL AND EXPERIMENTAL INVESTI- 
GATION OF A HIGH PERFORMANCE JET PUMP 
UTILIZING BOUNDARY LAYER CONTROL, by 
William Graham Wells. Research rept. no. 30 on 
Contract Nonr-978(01). 1 June 60, 37p. 11 refs; 
AD-238 294. 

Order from LC mi$3. 00, ph$6. 30 PB 148 395 
By examining the processes through which mixing 
losses occur within a subsonic jet pump, it was possi- 
ble to apply boundary layer technology to improve in- 
ternal aerodynamics. A peak efficiency of 41% was 
attained as contrasted against conventional jet pumps 
having less than 10%. The high performance jet 
pump incorporates features to exploit the improved 
mixing which occurs in a favorable pressure gradient 
and to overcome the adverse effect which is en- 
countered during diffusion. A theoretical expression 
is derived for ideal efficiency of mixing in afavorable 
pressure gradient which shows agreement with ex- 
perimental results. (Author) 


Mississippi State U. [State College] 
A UNIVERSAL DESCRIPTION OF TURBULENT 
BOUNDARY LAYER PROFILES WITH OR WITHOUT 
TRANSPIRATION, by Joseph Jenkins Cornish, IIL. 
Research rept. no. 29 on Contract Nonr-978(01). 
1 June 60, LO3p. 35 refs; AD-238 068. 
Order from LC mi$5. 70, ph$16. 80 PB 148 317 
Some of the fundamental laws governing the behavior of 
turbulent boundary layers on smooth impervious 
surfaces were combined and presented in the form of a 
single parameter description of the turbulent profile, 
utilizing two universal functions, « and» , of the 
relative height in the boundary layer. In the develop- 
ment of this relation, an additional outer wall function 
was included in the profile description. A relation be- 
tween the skin friction coefficient and the boundary 
layer Reynolds number was derived and expressed in 


terms of the parameter, kg This relation was ex- 
tended to include the interdependence of the shape 


parameter, H, and the limits imposed upon this re- 
lation by the laminar sub-layer were delineated. In 
addition, the concepts used in the development of a 
description of the profile on impervious surfaces 
were extended to cases of transpiration at the 
surfaces and a relation which describes transpiration 
profiles was developed. (Authcr) 


Naval Ordnance Lab. , White Oak, Md. 

HIGH TEMPERATURE TESTING OF CERAMICS FOR 
RE-ENTRY BODY APPLICATIONS, by F. J. Koubek 
and A. R. Timmins. 12 June 59, 53p. 10 refs. 
NAVORD rept. 6298; AD-227 641. 
Order from LC mi$3. 60, ph$9. 30 PB 154 815 
A number of ceramic coatings were evaluated for pos- 
sible application as thermal insulating coatings on heat 








sink type-re-entry bodies. Heat shock and thermal in- 
sulation characteristics were studied in an oxyacety]l- 
ene test apparatus and in a supersonic hot air jet. The 
outstanding materials for the purpose were found to be 
stabilized zirconia and fused silica because of their 
ability to suppress the flow of heat and to resist 
thermal destruction. At heat fluxes of the order of 
300-500 BTU /ft2/sec (80-135 cal/cm2/sec), stabilized 
zirconia coatings, 20 to 40 mils (.5 - 1. 0 mm) thick, 
suppressed the temperature rise of a copper substrate 
by a factor of 2 to 3 when compared to an uncoated 
substrate. Similar results were produced by fused 
silica. It was concluded that both stabilized zirconia 
and fused silica would make excellent candidates for 
further investigation as insulating, refractory coatings 
for heat sink type re-entry bodies. (Author) 


Naval Ordnance Lab., White Oak, Md. 
RANGE STUDIES OF BOUNDARY-LAYER TRANSI- 
TION OF 8" HEMISPHERE CYLINDERS, by 
J. B. Jusino and A. A. Chamberlin. 10 Mar 59, 18p. 
6 refs. Ballistic research rept. 9; NAVORDrept. 6182; 
AD-225 874. 
Order from LC mi$2.40, ph$3. 30 PB 154 816 
Firings were made in the aerodynamics range at the 
Naval Ordnance Laboratory using 8-in. diam hemis- 
phere cylinders to determine boundary-layer transi- 
tion. The purpose of the program was to obtain ex- 
perimental evidence of boundary-layer transition on a 
spherical nose at high Reynolds numbers and subsonic 
Mach numbers. The velocities obtained were high sub- 
sonic (M = 0.8) and the Reynolds numbers were ap- 
proximately 4 x 10°. Boundary-layer transition was 
observed from direct spark shadowgraph pictures. 
The observed transition point varied from 52° to 106° 
on the cylinder as measured from the mode] geometric 
stagnation point. The Reynolds number at transition 
based on boundary-layer momentum thickness varied 
between 392 and 1135. (Author) 


Polytechnic Inst. of Brooklyn, N. Y. 
AXIALLY SYMMETRIC FREE MIXING WITH 
SWIRL, by Martin H. Steiger and Martin H. Bloom. 
Technical rept. on Contract AF 33(616)7661. Nov 60, 
3lp. 3 refs. PIBAL rept. no. 628; ARL Technical 
note 60-163; AD-248 373. 
Order from LC mi$3.00, ph$6.30 PB 153 848 
The momentum integral method is employed to investi- 
gate the problem of laminar free rhixing with moder- 
ate swirl. Nonsimilar solutions in closed form, for 
incompressible and compressible flow are derived for 
both the swirling wake and jet. It is shown that swirl 
in the jet decays at a faster rate than in the wake and 
for both cases the swirl decay is faster than the de- 
crease in steamwise velocity defect. An analysis by 
which large swirl can be treated is given. (Author) 


Princeton U. [N. J. ] 
HYPERSONIC FLOW OVER CONES, by Stanley A. 
Berger. Rept. on Contract AF 49(638)465. Sep 60, 
79p. 13 refs. Rept. 523; AFOSR TN-60-1214. 
Order from LC mi$4. 50, ph$12. 30 PB 154 583 


| 


The Taylor-Maccoll equation for the supersonic flow 
of an ideal gas about a right circular cone with an 
attached shock wave is solved for the two cases of 
infinite and finite free stream Mach numbers. The 
solution for the former is given in terms of an ex- 
pansion in the limiting density ratio across the shock, 
€4, and the solution to the latter in terms of a 
double expansion in the actual density ratio, ¢ , and 
£, The results are compared with a Taylor series 
solution to the Taylor-Maccoll equation and also with 
the exact values of Kopal for air and Mueller for 
helium. (Author) 


Princeton U., N. J. 
AN INVESTIGATION OF THE FLOW AROUND 
SLENDER DELTA WINGS LEADING EDGE SEPARA- 
TION, by Andrew J. Bergesen and James D. Porter. 
Rept. on Contract Nonr-1858(14). May 60, 98p. 
16 refs. Rept. no. 510; AD-239 830. 
Order from LC mi$5. 40, ph$15. 30 PB 149 214 

. 

A low speed investigation of the flow over aspect ratio 
one delta wings of varying thickness was made to 
better understand the relation between the vortices 
produced by leading edge separation and the non-line- 
arity of the lift curve. The formation and the position 
of the vortex cores were determined by means of 
smoke flow visualization techniques: Lift curves of 
the models were obtained from the wind tunnel. It was 
found that at the same angle of attack the vortex cores 
moved outward on the wing as wing thickness in- 
creased. Downstream of the trailing edge, the vortex 
cores followed a helical path which is believed to be 
related to the "vortex explosion" phenomenon. An 
empirical equation was developed which predicts the 
lift curves for sharp leading edged delta wings of 
various thicknesses and of aspect ratios from one to 
two. (4uthor) 


Princeton U. [N. J.] 
SELF-SIMILAR FLUIDS, by Myron S. Wecker and 
Wallace D. Hayes . Rept. on Contract AF 49(638)465. 
July 60, l6p. 4 refs. Rept. 528; AFOSR TN-60-894; 
AD-250 980. 
Order from LC mi$2.40, ph$3.30 PB 154 582 
Self-similarity is defined for a fluid medium, and 
equations of state of the form f(p,v,T) F(S) are 
found which are self-similar under various invariant 
transformations of the equations of motion. The 
Hugoniot relation is used to further restrict the equa- 
tions of state; the resulting restriction is that F(S) 
must be constant if shock waves are present in a flow. 
(Author) 


Princeton U., N. J. 
SHOCK LOADING OF RECTANGULAR STRUCTURES, 
by Walker Bleakney. Rept. on Contract N6ori-105, 
T. O. 2. 10 Jan 52, 64p. 12 refs. Technical 
rept. Il-11; AFSWP-140; ATI-163 038. 
Order from LC mi$3.90, ph$10. 80 PB 155 080 
This report released for sale to the public 24 Mar 61. 


The shock loading of two-dimensional rectangular 
blocks has been investigated as a function of length to 
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height ratio, shock strength, and time after impact. A 
shock pressure ratio of about 1.95 was used for dif- 
fraction experiments on blocks having length: height 
«1:8 (thin wall), 1:1, 3:1, and @:1 front and back (step 
up and step down). In addition, the 1:1 block was 
studied at shock strengths of 1.26, 1.48, 3.05, and 
5.00. Pressure distributions are also given for these 
same strengths, and 1.12, for the step up and step 
down at times so early that signals from the corner 
have not yet reached a boundary, this case being 
designated the @:~. A peaked shock having a préssiire 
ratio of 1.48 has been obtained in the shock tube, and 
although the pressure drops only to about half of its 
maximum value, effects appear which are not pre- 
dicted by straight-forward modification of flat-top 
shock data. These include the rapid decrease of the 
average pressure on the front face to a value below 

the free stream pressure and the persistence of 
average pressure on the back above that corresponding 
to free air pressure. (Author) 


Research Labs. for the Engineering Sciences, U. of 

Virginia, Charlottesville. 
LABORATORY INVESTIGATION OF THE BASIC 
NATURE OF LOW DENSITY GAS FLOW AT HIGH 
SPEEDS, by John E. Scott, Jr. and James E May. 
Annual progress rept. for 1 Jan-31 Dec 600n Contract 
NOrd-18211. Jan 61, 58p. 15 refs. Rept. no. 
AST-4435-109-61U; AD-249 523. 
Order from LC mi$3. 60, ph$9. 30 PB 154 158 
The primary objective of the researchin rarefied gas 
dynamics is to establish the mechanism by which mo- 
mentum and energy are exchanged during the collision 
of the neutral molecules of a rarefied gas witha solid 
surface. A quantitative description of this process 
will enable a more accurate prediction of the aerody- 
namic drag and heat transfer associated with high 
speed flight at high altitudes. An aerodynamic mo- 
lecular beam source is under development, the ob- 
jective of which is to provide a nearly isoenergetic 
beam of neutral molecules of large intensity. This 


molecular beam system has been used with a differ- 
ential ionization gauge detection system to establish 
the properties and characteristics of the molecular 
beam source. A complementary phase of the molecu- 
lar beam research is concerned with the actual de- 
termination of aerodynamic drag under low density 
conditions. This phase makes use of a concentric 
cylinder apparatus in which a curved Couette flow is 
produced in the annulus between the cylinders. Em- 
phasis in this phase was placed on the proper in- 
terpretation of Couette flow experiments at high 
speeds and low gas density. (Author) 


Space Sciences Lab. , General Electric Co., 
Philadelphia, Pa. 
AEROTHERMODYNAMIC FEASIBILITY OF GRAPH- 
ITE FOR HYPERSONIC GLIDE VEHICLES, by 

S. M. Scala and E. J. Nolan. Rept. on Contract 

AF 04(647)269. 2 Aug 60, 53p. 36 refs. Technical 
Information Series rept. R60SD425; AD-248 259. 
Order from LC mi$3.60, ph$9 .30 PB 153 693 


Analytical studies of transient heat transfer and sur- 
face oxidation are presented for a range of typical 
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glide vehicle re-entry trajectories. In particular, a 
typical value of lift to drag ratio of 2.0, a flight time 
of approximately two hours, and a range of values of 
the wing loading parameter between 25 and 100 lb per 
square ft were selected. The instantaneous heat 
transfer, surface and back face temperature, and 
rate of surface recession are determined, by using 
representative properties of both commercial and 
pyrolytic graphite. The peak temperature and the 
total shape change at the leading edge are normalized 
and correlated so that many combinations of aerody- 
namic, geometric and structural factors can be eval- 
uated systematically. It is concluded that due to its 
excellent high temperature properties , and its rela- 
tively low oxidation (ablation) rate, graphite may be 
used today in designing the leading edges of the aero- 
dynamic control surfaces of hypersonic lifting 
vehicles. (Author) 


Space Sciences Lab. , General Electric Co., 

Philadelphia, Pa. 
STEADY FLOW OVER A MAGNETIZED BODY IN A 
FLUID OF LOW ELECTRICAL CONDUCTIVITY. 
PART 1 GENERAL THEORY, by S.1. Pai. Aug 60, 
4lp. 3 refs . Technical Information Series R60SD417; 
AD-248 449. 
Order from LC mi$3.30, ph$7.80 PB 153 692, 
The fundamental equations of the steady flow over a 
magnetized body in a fluid of low electrical conductiv- 
ity were analyzed. The resultant equations are 
applied to two special cases: (1) a thin body in a com- 
pressible flow, and (2) a bluff body in an incompress - 
ible flow. Finally the general formulas for the forces 
and moments acting on the magnetized body in an 
electrically conducting fluid flow are given. (Author) 


Hydrodynamics, Hydraulics, and Hydrostatics 


Brown U. [Div. of Applied Mathematics] Providence, 
oe - 
WAVE PROPAGATION IN ELASTIC TUBES FILLED 
WITH STREAMING LIQUID. PART I, by G. W. Mor- 
gan. Technical rept. no. 1 on Contract Nonr-562(07). 
[1955] 15p. 5 refs. Rept. 562(07)/1; AD-51 344. 
Order from LC mi$2.40, ph$3. 30 PB 154 862 


This report released for sale to the public 24 Mar 61. 


A study of Morgan and Kiely (J. Acoust. Soc. Am., 

Vol. 26, no. 3, p. 323, 1954) of the propagation of 
pressure waves through liquid filled flexible tubes is 
extended to the case in which a steady stream flows 
through the tube. The analysis assumes the liquid is 
inviscid and that R/A< <1, where R is the tube radius 
and 27 is the wavelength of the disturbance. Wave 
velocities are determined for the special cases of 
negligible wall inertia and of negligible Poisson's ratio, 
and an approximate solution is given for the general 
case. The analysis shows that when the fluid is invis- 
cid and wall inertia is neglected, the wave velocity 
through a system at rest is simply superposed on the 
velocity of the steady stream. For negligible Poisson's 
ratio the wave velocity through a system at rest also 
superposes on the average stream velocity. The 
analysis of the general case shows that the combined 








influence of wall inertia and Poisson's ratio on the 
wave velocity is of greater importance than the effect 
due to wall inertia alone so that one cannot, in general 
take account of wall inertia without including Poisson's 
ratio. 


David Taylor Model Basin [Washington, D. C. ] 
EVALUATION QF THE STATIC YAWING STA- 
BILITY OF THE AN/SQS-22 SONAR VEHICLE WITH 
THREE DIFFERENT TAIL CONFIGURATIONS, by 
Samuel M. Y. Lum and Reece Folb. Jan 61, 16p. 

4 refs. Rept. 1488; AD-249 820. 
Order from LC mi§$2. 40, ph$3. 30 PB 154 165 
The static yawing stability of the AN/SQS-22 sonar 
body with three different tail configurations was de- 
termined. Basin tests indicate that one of the three 
proposed configurations is statically stable, one mar- 
ginally stable, and one unstable. Theoretical approxi- 
mations of the yawing stability tend to confirm the ex- 
perimental data. (Author) 


David Taylor Model Basin, Washington, D. C. 
PROPULSION CHARACTERISTICS OF A SUBn:! 
MERGED MODEL AS AFFECTED BY REYNOLDS 
NUMBER, by john L. Beveridge. Dec 60, l6p. 4 refs. 
Rept. 1454; AD-249 053, 

Order from LC mi$2.40, ph$3.30 PB 153 919 
The results of an experimental investigation on the 
effect of Reynolds number on model propulsion tests 
of a submerged body are presented. A propeller was 
characterized in open-water and behind a 15-foot 
submerged body of revolution. The influence of test 
Reynolds number on propeller thrust and torque is 
determined and the results obtained are discussed. 
Conclusions: In agreement with previous Model Basin 
criteria, a critical Reynolds number of approximately 
5 x 105 is indicated and recommended for use in con- 
ducting open-water propeller tests. In view of the 
experimental thrust deduction and wake factors ob- 
tained in this study, it appears reasonable to con- 
clude that model propulsion tests on submerged 


streamlined bodies -of-revolution should not be con- 
ducted at Reynolds numbers which are lower than 
the critical value recommended for open-water 
propeller tests. (Author) 


Digital Computer Lab., U. of Illinois, Urbana. 
SINGULAR SHOCK INTERSECTIONS IN PLANE 
FLOW , by C. William Gear. Doctoral thesis. Rept. 
on National Science Foundation Grant G-9503. 

17 May 60, 92p. 13 refs. Rept. no. 100; AD-238 376. 
Order from LC mi$5.40, ph$15.30 PB 148 394 


Contents: 
Non-viscous flow 
Analytic supersonic flow behind a snock 
A singular transformation of subsonic flow 
Non-analytic shock attached to a straight wedge 
Non-analytic shock attached to a curved wedge 
The Lin and Rubinov solution 
Subsonic pseudo-stationary flow 
A general form of the solution for stationary and 
pseudo- stationary flow 
Viscous flow 
The shock region in one dimension 
Two dimensional shock regions. The modified 
Rankine-Hugoniot equations 
The slip stream region. The modified matching 
conditions 
The intersection region in regular and Mach reflec- 
tion 
The shock configuration in Mach reflection 
Modifications for regular reflection 


Hydrodynamics Lab., Calif. Inst. of Tech., 
Pasadena. 
EVALUATION OF THE INTEGRALS OCCURRING IN 
THE CAVITY THEORY OF PLESSET AND 
SHAFFER, by Byrne Perry. Rept. on Contracts N60nr 
24420 and N6onr-24424. Dec 52, 30p. 11 refs. Rept. 
no. 21-11; AD-7616. 
Order from LC mi$2.70, ph$4.80 PB 154 871 
This report released for sale to the public 24 Mar 61. 


Formulas are presented from which the pressure dis- 
tribution and the drag in 2 and 3 dimensions can be 
calculated. The original tabulations of Plesset and 
Shaffer for these parameters are considered adequate 
for most applications; only a few terms were added 
for small values of a parameter related to the cavita- 
tion number. Approximations are discussed for low 
cavitation numbers which may be used to extend the 
tabulated results with reasonable accuracy 


Institute of Engineering Research, U. of California, 
Berkeley. 
PROPAGATION OF WAVES OVER AN OBSTACLE 
IN WATER OF FINITE DEPTH, by T. Francis 
Ogilvie. Rept. on Contract Nonr-222(30). May 60, 
92p. 10 refs. Series no. 82, issue no 14; AD-242 865. 
Order from LC mi$5. 40, ph$15. 30 PB 150 624 


The following situation is discussed: Consider a 
channel of infinite horizontal extent with a uniform 
fluid depth except in a finite region. The contour of 
the bottom is specified by some function, y = b(x). 
If sinusoidal waves are incident from the left, then, 
as t-> oe, there will be a reflected wave moving to- 
ward the left and a transmitted wave moving toward 
the right. Under appropriate conditions on b(x), 
several results are proved: (1) the velocity potential 
can be expanded in an asymptotic series in powers of 
wave number, k,,, valid as k — 0; (2)as |x|, 
the potential varies sinusoidally with x, and this 
asymptotic solution (in x) also has an asymptotic ex- 
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pansion in powers of ko; (3) if the complete coef- 
ficients of kh are required to satisfy the usual 
boundary conditions and to have the behavior at | x| 
—»@ specified by the asymptotic expansion, then the 
coefficients are uniquely described; and (4) the re- 
flection and transmission coefficients can be ex- 
pressed in terms of asymptotic series of powers of 
Ko. The case of a bottom which is completely flat for 
all x, interrupted by a vertical barrier of vanishing 
thickness, is considered. Curves are given for the 
reflection coefficient as a function of wave number, 
with (barrier height)/(undisturbed water depth) as a 
parameter. 


Institute of Mathematical Sciences, New York U., 
N. Y. 
ANALYTICAL THEORY OF TURBULENT DIF- 
FUSION, by P. H. Roberts. Rept. on Contract 
Nonr-285(33). June 60, 68p. 15 refs. Research Rept. 
no. HSN-2; AD-243 924. 
Order from LC mi$3. 90, ph$10. 80 PB 152 117 
Kraichnan (J. Fluid Mech. 5:497-543, 1959) pro- 
pounded a theory of homogeneous turbulence, based 
on a perturbation method, that leads to closed equa- 
tions for the velocity covariance. This method is ap- 
plied to the theory of turbulent diffusion, and closed 
equations are derived for the probability distributions 
of the positions of marked fluid elements released in 
aturbulent flow. Two topics are discussed: (1) the 
probability distribution, at time t, of the displace- 
ment of an element from its initial position: and 
(2) the joint probability distribution of the displace- 
ments of two fluid elements. Attention is focused upon 
the probability distribution of relative displacement. 
(Author ) 


Johns Hopkins U. School of Engineering, Baltimore, 

Md. 
A LAMINAR PLANETARY JET, by Robert R. Long. 
Technical rept. no. 9 on Contract Nonr-248(31). 
Mar 60, 18p. 7 ref; AD-233 795. 
Order from LC mi$2. 40, ph$3. 30 PB 153 783 
A theory is developed of a jet in a rotating, viscous 
fluid. It is suggested that it may be related to a jet 
observed in an experiment with a rotating spherical 
shell of liquid and, in addition, may partly explain the 
existence of the sub-surface equatorial current in the 
Pacific Ocean. The fundamental physical idea is that 
of a balance of vorticity brought into the jet by advec- 
tion and diffused by friction. The necessary approxi- 
mations are borrowed from boundary layer theory. 
The linear case is solved completely and inferences 
about the non-linear jet are obtained by dimensional 
reasoning. (Author) 
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Michigan U. Coll. of Engineering, Ann Arbor. 
CONTRIBUTIONS TO THE THEORY OF HYDRO- 
DYNAMIC STABILITY, by L V. Schensted. Doctoral 
thesis. Rept. on Contract Nonr-1224(15). June 60, 
118p. 15 refs. UMRI Proj. 03114; AD-240 144 
Order from LC mi$6. 00, ph$18. 30 PB 148 951 


Expansions theorems are investigated with relate to 
the expansion of arbitrary functions in terms of the 
eigenfunctions of the plane parallel flow stability 
problem and those of the stability problem for the flow 
through a circular pipe. Such expansions are shown to 
be valid for functions which satisfy certain boundary 
conditions and regularity conditions. Applications is 
made of these expansion theorems to the solution of 
the initial value problem, to the solution of the forced 
oscillation problem, and to the non-linear problem. 
The approximate location is given of some of the eigen- 
values of the parallel flow stability problem and of the 
stability problem for the flow through a circular pipe. 


Rensselaer Polytechnic Inst., Troy, N. Y. 
THE STABILITY OF VISCOUS FLOW BETWEEN 
ROTATING CYLINDERS WITH AN AXIAL FLOW, by 
R. C. DiPrima. Rept. on Contract Nonr-591(08). 
23 June 60, 26p. 11 refs; RPI MathRep no. 35; 
AD-239 764. 
Order from LC mi$2.70, ph$4.80 PB 149 210 
The stability of a viscous fluid between two concentric 
rotating cylinders with an axial flow is investigated. 
It is assumed that the cylinders are rotating in the 
same direction and that the spacing between the cylin- 
ders is small. The critical Taylor number is com- 
puted for small Reynolds number associated with the 
axial flow. It is found that the critical Taylor number 
increases with increasing Reynolds number. (Author) 


METALLURGY 


Climax Molybdenum Co. of Michigan, Detroit. 
EFFECT OF THERMAL-MECHANICAL VARIABLES 
ON THE PROPERTIES OF MOLYBDENUM ALLOYS, 
by M. Semchyshen, Robert Q. Barr, and Gordon D. 
McArdle. Rept. for 30 June 60 on Metallic Materials, 
Contract AF 33(616)5447. Nov 60, 112p. 4 refs. 
WADD Technical rept. 60-451. 
Order from OTS $2.50 PB 171 597 
Unalloyed molybdenum and the alloys, Mo-0.50% Ti, 
Mo-0.059% Zr, and Mo-0. 49% Ti-0.057% Zr, have 
been studied from the standpoint of effect of fabrica- 
tion variables on mechanical properties and structural 
stability. Strain hardening was accomplished either 
by rolling or by forging. Working temperatures were 
2200 and 3000 F. Molybdenum and the above-men- 
tioned alloys were capable of being strain hardened 
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even at low reductions by rolling or forging at 3000 F. 
For any given set of deformation variables, the high- 
est strength properties and greatest resistance to re- 
crystallization were consistently demonstrated by the 
ternary alloy, Mo-0. 49% Ti-0.057% Zr. The role of 
externally applied stresses in influencing the recrys- 
tallization behavior of the materials under investiga- 
tion was found to be quite complex. At least part of 
the complexity of the problem as approached here re- 
sulted from the large number of fabrication variables 
that were inherent in the test specimens. Four new 
experimental alloy compositions are discussed. 
(Author) 


Defense Metals Information Center, Battelle 

Memorial Inst. , Columbus, Ohio. 
BRAZING FOR HIGH-TEMPERATURE SERVICE, by 
H. E. Pattee and R. M. Evans. Rept. on Contract 
AF 3X616)7747. 21 Feb 61, 32p. 118 refs. DMIC 
rept. 149. 
Order from OTS $1.00 PB 151 108 
This report summarizes many of the important devel- 
opments in brazing for service temperatures in excess 
of 600 F. Heating methods, filler metals, atmos- 
pheres, fluxes, and deoxidizing agents are discussed 
as they affect the brazing of heat-resistant metals and 
alloys. Some attention is given to specific brazing 
applications. (Author) 


Defense Metals Information Center, Battelle 
Memorial Inst., Columbus, Ohio. 
REVIEW OF CURRENT DATA ON THE TENSILE 
PROPERTIES OF METALS AT VERY LOW TEM- 
PERATURES, by J. E. Campbell. Rept. on Contract 
AF 3X616)7747. 14 Feb 61, 79p. 29 refs. DMIC 
rept. 148. 
Order from OTS $2.00 PB 151 107 
This report reviews current data on the tensile prop- 
erties of selected metals at temperatures down to 
-423 F, the temperature of liquid hydrogen. (Author) 


Defense Metals Information Center, Battelle 
Memorial Inst., Columbus, Ohio. 
SUPERALLOY FORGINGS, by H. J. Henning andF. W. 
Boulger. [Rept. on Contract AF 33(616)7747]. 10 Feb61 
4lp. 19 refs. DMIC memo. 86. 


Order from OTS $0. 50 PB 161 236 
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This memorandum deals with several forgeable 
nickel-base, iron-base, and cobalt-base alloys that 
have useful service temperatures in the range of 
1200 F to 1800 F. It does not cover the more widely 
used alloys, such as A-286 or Inco 901, but is limited 
to the newer alloys that have higher useful service- 
temperature ranges. The review is intended to pro- 
vide useful data on sizes, shapes, and mechanical 
properties of superalloy forgings. 


Institute of Engineering Research, U. of California, 

Berkeley. 
A STUDY OF THEORIES OF FRACTURE UNDER 
COMBINED STRESSES, by I. Cornet and R. C. Grassi. 
Final rept. on Contract DA 04-200-ORD-171, T.O.10. 
Feb 58, 47p. 30 refs. Series no. 78, issue no. 2; 
OOR proj. 1182; NP-6712; AD-162 607. 
Order from LC mi$3. 30, ph$7.80 PB 155 153 
This report released for sale to the public 29 Mar 61. 


Included in this report is Physical significance of in- 
variants of stress used in the theory of plasticity, by 
V. V. Novozhilov, trans. of Prikladnaya Matematika i 
Mekhanika (USSR) 1952, v. 16 [no. 5] p. 617-[619]. 
Brittle fracture was investigated in specimens ranging 
from relatively ductile nodular iron to brittle high-Si 
cast iron. Tubular cast iron specimens were subjected 
to internal pressure and axial tension or compression. 
Axial loading of the specimens was accomplished by a 
200, 000-lb testing machine. The experimental] data 
were compared with various fracture theories. Essen- 
tially, the stress system may be related to, or formu- 
lated in terms of, an average shearing stress acting on 
an infinitesimal volume in the body of a solid. Struc- 
tural factors may be combined in terms of a notch con- 
centration factor which is based on hypothetical and 
fictitious cavities within and at the surface of the 
material. Failure under combined stresses of brittle 
materials can be predicted adequately by applying a 
notch modified distortion energy criterion of J. C. 
Fisher (ASTM Bul. No. 181, April 1952) 


Northwestern U., Evanston, Il. 
AN EXPERIMENT ON THE INFLUENCE OF AL- 
LOYING: ELEMENTS ON THE INTERNAL FRIC- 
TION OF COLD WORKED AND QUENCHED 
MARTENSITIC IRON AND STEEL, by T. Mura, J. 0. 
Brittain, and L. Tamura (Osaka U. ). Rept. on Con- 
tract AF 49(638)780. 12 Jan 61, 14p. 18 refs. AFOSR 
rept. no. 115. 
Order from LC mi$2. 40, ph$3. 30 PB 154 453 
Plain carbon steel in the cold worked or Martensitic 
conditions has an internal friction peak at about 250°C 
at a frequency of 1 cps. The influence of substitutional 
alloying elements on this peak was examined experi- 
mentally. The alloys which were vacuum melted Co-, 
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Cr-, Mo-, Ni- and Si-iron (about 3% alloying ele- 
ments), and carburized Si-iron were used as speci- 
mens for the determination of internal friction versus 
temperature as measured by torsional pendulum 
method. The cold worked alloys had a peak at about 
250°C which was much lower in the height than that of 
plain C-iron and steel. Carburized Si-iron in the 
quenched condition had a peak which occurred at a 
slightly lower peak temperature than in quenched plain 
C-steel, but the height of the peak was substantially 
greater than that found for the same alloy in the cold 
worked condition. The activation energy of this peak 
for martensitic Si-steel was about 35 kcal/mol. 
(Author ) 


Office of Technical Services, Dept. of Commerce, 
Washington, D. C. 

HEAT TREATMENT OF METALS. Feb 61, 19p. 

210 refs. OTS Selective Bibliography SB-454. 

Order from OTS $0.10 OTS SB-454 


Lists PB reports, AEC reports, and translations added 
to the OTS collection during period 1950 to February 
1961. Reports include heat treatment of high strength 
steels, government research on titanium alloys, 
uranium-molybdenum alloys, zirconium alloys, and 
other metals. 


Office of Technical Services, Dept. of Commerce, 
Washington, D. C. 
HIGH TEMPERATURE METALLURGY AND HEAT 
RESISTANT ALLOYS, Feb 61, 36p. 674 refs. OTS 
Selective Bibliography SB- 452. 
Order from OTS $0. 10 OTS SB-452 
Includes PB reports, AEC reports and translations 
added to the OTS collection during period 1950 to 
February 1961. Covers reports on general research 
in this field as well as high temperature intermetallic 
compounds, alloys by powder metallurgy, brazing for 
high temperature service and some reports on high 
temperature metal coatings. 


Powder Metallurgy Lab., Stevens Inst. of Tech., 

Hoboken, N. J. 
EFFECTS OF REFRACTORY COMPOUND ADDI- 
TIONS ON X-40 ALLOY PROCESSED BY POWDER 
METALLURGY, by Edmund B. Wilson, Donald P. 
Ferriss, and Gregory J. Comstock. Final rept. on 
Contract NObs 72100. June 57, 45p. 7 refs; 
AD-219 061. 
Order from LC mi$3. 30, ph$7.80 PB 154 537 
The effects of minor additions of refractory compounds 
on X-40 alloy fabricated by hot coining were deter - 
mined. Strengthening phenomena found in alloys con- 
taining additions of metallic diborides were shown to 
be essentially independent of the metal associated with 
the boride and construed due to the boron in the com- 
pound. The strengthening effect observed, required 
that both boron and carbon be present in the alloy. 
The strengthening effect was uniform over a boron 
range of 0. 25% to 1.0%. Some indications of strength- 
ening X-40 alloy by the addition of molybdenum 
disilicide were obtained. (Author) 
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[RIAS, Inc., Baltimore, Md. } 
SYNTHETIC ALLOYS, by H. R. Peiffer. Final rept. 
on Contract NOas 58-150-C. 1 Apr 59, 38p. 9 refs; 
AD-225 507. 
Order from LC mi$3.00, ph$6. 30 PB 154 536 
Hard particles consisting of finely divided alumina, 
thoria, and stainless steel in various concentrations 
and particle sizes were added to an Al matrix. Alu- 
mina was added to Ag matrix in a 1/10 volume ratio 
and in particle sizes of 240 mesh, 400 mesh, and 
Linde B. Cylindrical billets were formed by pressing 
at 20 to 25 ton/sq in., sintered for 4 hr close to the 
melting point of the matrix, and extruded at 1000°F 
(Al matrix) and 1100°F (Ag matrix). Tensile strengths 
were determined at various temperatures from 25° to 
850°F. Ductility values were obtained from elongation 
and reduction-in-area measurements. Density deter- 
minations of the various alloys were made with both a 
Jolly balance and a laboratory scale. Conclusions 
based on the experimental results include: (1) the 
particle size of the dispersed phase can influence the 
mechanical properties of a dispersed-phase alloy; (2) 
the elastic properties of the dispersed phase influence 
the properties of dispersion-hardened alloys; (3) the 
rate of change of tensile strength with temperature is 
influenced by microstructural variables; (4) the coher- 
ency of the dispersed phase and the matrix affect the 
strengthening of the structure; and (5) for the 
Al - AlgO3 system, there is a certain critical tem- 
perature at which the strength is the same regardless 
of dispersed particle size or quantity. Above the 
critical temperature, strengths again vary with the 
dispersion distribution. 


Watertown Arsenal Labs., Mass. 
DESULFURIZATION BY CALCIUM INOCULATION 
IMPROVES PROPERTIES OF CAST STEEL, by David 
A. Colling and Paul J. Ahearn. Jan 61, 2lp. 9 refs. 
Technical rept. no. WAL TR 311/45. 
Order from OTS $0.75 PB 171 384 
Steels with sulfur content as low as 0.001/0.002% were 
produced in basic induction furnaces by inoculation 
with Ca-Mn-Si combined with high slag basicity. The 
effects of initial sulfur content, alloy elements, and 
calcium additions for the desulfurization process were 
assessed. Mechanical properties for low sulfur 4325 
and 4340 steels show improved ductility and toughness 
over normal sulfur steels at the same strength level. 
(Author) 


Watervliet Arsenal [N. Y. ] 
APPLICATION OF HIGH STRENGTH ALUMINUM 
CASTINGS, by M. L. Slawsky and F. A. Heiser. 
Oct 59, 22p. 9 refs. Rept. no. WVT RI 5904; 
AD-231 098. 
Order from OTS $0.75 PB 171 564 
The mechanical properties of aluminum castings can 
be improved through caieful control of foundry varia- 
bles, particularly iron contamination, process varia- 
tions and specialized heat treatment. These princi- 
ples have been applied to the casting of two specific 
ordnance components, namely, the sight bracket and 
the yoke of the 81 mm Mortar. The processes utilized 











in this investigation are the permanent mold technique, 
employing an anodized aluminum mold, and chilled 
shell molding, employing aluminum chills to effect 
localized rapid solidification. With the former, ten- 
sile properties of 47,000 psi TS, 32,400 psi YS and 
7% elongation have been realized for the sight bracket 
whereas with the latter properties of 44,000 psi 
tensile: 37,000 psi yield: 10% elongation have been 
obtained in the yoke. In addition, through variations 
in heat treatment, properties in excess of 60, 000 psi 
TS and 50,000 YS, but with negligible ductility have 
been possible. (Author) 


Ferrous Metals 


Aeronautical Materials Lab., Naval Air Material 

Center, Philadelphia, Pa. 
INVESTIGATION OF CRACK PROPAGATION IN 
HYDROGEN EMBRITTLED STEEL, by E.]J Jankowsky 
and W Beck. Rept. on Proj. TED NAM AE 4110, 
pt. 14. 28 Aug 59, 25p. 13 refs. Rept. no 
NAMC-AML-AE 1102; AD-227 511. 
Order from LC mi$2.70, ph$4.80 PB 150 780 
In order to replace the notch tensile specimen used in 
delayed failure testing, which in general requires a 
stress rupture machine, a C-ring was designed with a 
shallow, sharp V notch. This specimen is stressed by 
tightening a hollow bolt equipped with one or two strain 
gages. Owing to crack propagation, the restraining 
load on the stressed embrittled notched C-ring de- 
creases and this produces a corresponding reduction 
in bolt strain which is recorded by an oscillograph. 
Time to cracking and rate of stress relief in the bolt, 
controlled by rate of crack propagation in the ring are 
determined from the oscillographic records.. Compu- 
tations of the nominal stress at the root of the notch 
were based on the standard formula for bending stress 
in a beam, corrected for specimen curvature, and on 
the applied load. Delayed failure curves were re- 
corded for plated notched C-rings and tensile bars, 
respectively. Agreement between the steady state 
stresses for both type of test specimens is very good, 
although notched C-rings reach this stress in a much 
shorter time than notched tensile specimens. Fluo- 
borate cadmium plated notched C-rings require a high 
stress and a long “incubation period” before cracking 
takes place. No incubation period can be observed for 
either cyanide cadmium or chromium plated speci- 
mens and critical stresses are much lower (Author) 


Cleveland Pneumatic Tool Co., Ohio. 
EVALUATION OF FORGINGS OF INCO AND TM-2 
STEELS AT HIGH-STRENGTH LEVELS, by 
F. A. Matter, F. J. Ragland, Jr., and 
G. N. Barrett, Jr. Rept. on Metals and Metallic Ma- 
terials, Contract AF 33(616)376. Dec 54, 49p. 2 refs. 
WADC Technical rept. 54-587; AD-63 620. 
Order from LC mi$3.30, ph$7.80 PB 154 870 


This report released for sale to the public 24 Mar 61. 


Two potential aircraft structural steels known com- 
mercially as Inco Steel and TM-2 Steel were evaluated 
using specimens cut from large forged sections. 
While the test results covers only one strength level 
in each range, the data indicate that Inco Steel in the 
290,000 - 310,000 psi range and TM-2 in the 200,000 - 
220,000 psi and 220,000 - 240,000 psi ranges would 


probably be adequate for aircraft structural com- 
ponents. The Inco Steel in the 240,000 - 260,000 psi 
range is too brittle for use as an aircraft structural 
material. Good flash butt weldments can be made with 
Inco Steel. (Author) 


Defense Metals Information Center, Battelle 
Memorial Inst. , Columbus, Ohio. 
THE FACTORS INFLUENCING THE FRACTURE 
CHARACTERISTICS OF HIGH-STRENGTH STEEL, 
by C. W. Marschall. Rept. on Contract 
AF 3X616)7747. 6 Feb 61, 42p. 30 refs. DMIC 
rept. 147. 


Order from OTS $1. 25 PB 151 106 


National Bureau of Standards, Washington, D. C. 
A STUDY OF EMBRITTLEMENT OF HIGH 
STRENGTH STEELS BY THE HYDROGEN ISOTOPES, 
by Gwendolyn B. Wood and Abner Brenner. Rept. for 
July 58-July 60 on Contract AF 3X616)58-18. Dec 60, 
55p. 4 refs. ARL Technical rept. 60-309; AD-250 257 
Order from OTS $1.50 PB 171 253 


Deuterium embrittled 4130 steel, but to a much 
smaller extent than did hydrogen. On the other hand, 
specimens embrittled in solutions made with heavy 
water contained a larger volume of gas (deuterium) 
than specimens similarly treated for the same length 
of time in an ordinary water solution. 


Naval Research Lab., Washington, D. C. 
PRELIMINARY OBSERVATIONS ON THE EFFEC- 
TIVENESS OF HEAT TREATMENT FOR THE RE- 
COVERY OF PROPERTIES OF IRRADIATED 
STEELS, by J. R. Hawthorne and L. E. Steele. In- 
terim rept. 16 Feb 61, 16p. 3 refs. NRL rept. 5582. 
Order from OTS $0.50 PB 171 188 


Investigations on the effects of neutron radiation on 
steels used in nuclear-reactor construction have re- 
vealed that under certain exposure conditions the 
notch-ductility properties of these materials may be 
severely deteriorated. In seeking a method for re- 
storing the initia] material properties by a means 
within reactor operational capabilities, the possibility 
of using postirradiation heat treatment is being ex- 
amined. Preliminary investigations have been com- 
pleted on the relationships of annealing time and tem- 
perature to recovery and on the resultant effect of 
other experimental variables, such as the total neutror 
exposure and the material composition. Initial obser- 
vations indicate that heat treatment is effective in re- 
covery of notch-ductility properties of irradiated ma- 
terials, the extent of recovery being strongly depend- 
ent upon irradiation temperature. (Author) 


{North Carolina State Coll., Raleigh]. 

AN INVESTIGATION OF THE EFFECTS OF THE 
TERNARY CARBIDE, Fe3AlIC, ON THE MECHANI- 
CAL PROPERTIES OF CERTAIN IRON-ALUMINUM- 
CARBON ALLOYS, by Jerry M. Waller. Master's 
thesis. [Rept. on Contract DA 36-034-ORD-2766] 
[1960] 38p. 60 refs. Rept. 2215.14-Met. AD-239 436. 
Order from LC mi$3.00, ph$6.30 PB 153 673 


The following specific conclusions within the composi- 
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tion range tested are enumerated: (1) increased ter- 
nary carbide quantity tends to provide the alloy with 
better mechanical properties at elevated tempera- 
ture; (2) the ordering in the iron-aluminum-carbon 
alloys with compositions near the ideal composition , 
Fe3Al, promotes embrittlement in the alloy; (3) tem- 
peratures above 1000°F (538°C) are excessive for re- 
taining a reasonable portion of the room temperature 
tensile strength; and (4) ternary carbide quantity 
within the two-phase region of the iron-aluminum- 
carbon ternary system may be controlled by control- 
ling the carbon content. (Author) 


Light Metals 


Battelle Memorial Inst., Columbus, Ohio. 
DEVELOPMENT OF IMPROVED METHODS FOR 
COLD EXTRUSION OF TITANIUM, by A. M. Sabroff, 
R. A. Sannicandro and others. Final engineering rept. 
for 11 Sep 56-11 Sep 57 on Contract 33(600)33540. 

1l Oct 57, 96p. 8 refs; AD-156 541. 
Order from LC mi$5. 40, ph$15. 30 PB 155 150 
This report released for sale to the public 29 Mar 61. 


The applicability was investigated of the cold-ex- 
trusion process for producing shapes of commercially 
pure and alloyed Ti that simulate parts used in engine 
and aircraft construction. Studies of die design, sur- 
face coatings, and lubricants, in which 1 1/2-in. -diam 
billets of unalloyed Ti were forward-extruded with a 
60% reduction to bars 0.95-in. in diameter, led tothe 
development of techniques for producing extruded 
shapes with surface finished of 30 to 60 pin. In 
studies on cold extrusion of hollow shapes of unalloyed 
Ti, reductions of up to 50% in backward extrusion 
were successfully performed on solid billets 1 1/2-in. in 
diameter to produce cups with wall thicknesses of 
0.338, 0.275, and 0. 220 inches. Reductions of up to 
60%, in forward extrusion were accomplished on 1 1/2-in. 
-od by 7/8-in. -id billets to produce cylinders with 

0. 147-in. walls. By using a fluoride-phosphate chemi- 
cal conversion coating in conjunction with a 10% 
graphite-gun resin lubricant, typical working 
pressures for grade AMS 4900 Ti were: (1) 46, 000 to 
169, 000 psi for forward (solid) operations; (2) 60, 000 
to 148, 000 psi for forward (hollow) operation; and (3) 
338, 000 to 394, 000 psi for backward operation. 
Deformation efficiencies increased with increasing 
reduction during cold extrusion. Evaluation of metal- 
flow patterns and work hardening of the extruded 
shapes indicated that parts with essentially uniform 
Structure and properties over the cross section can 
be produced by the process. (Author) 


Convair, San Diego, Calif. 

EFFECTS OF SODIUM CHLORIDE ON STRESS 
CORROSION CRACKING OF TITANIUM ALLOY 
DURING STRESS RELIEVING, by B. Faulkenberry and 
I. Iannucci. Rept. on Contract AF 33(600)34814. 

19 May 59, 13p. Rept. no. MP 59-053. 
Order from LC mi$2. 40, ph$3. 30 PB 153 295 
This report released for sale to the public 27 Mar 61. 


Rinse water which contained as much as 400 ppm of 
Sodium chloride produced evidence of stress corrosion 
cracking. Stress corrosion cracking occurred during 
the stress relieving operation. 
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Defense Metals Information Center, Battelle 
Memorial Inst. , Columbus, Ohio. 
DESIGN INFORMATION ON TITANIUM ALLOYS FOR 
AIRCRAFT AND MISSILES, by W. P. Achbach and 
R. J. Favor. Rept. on Contract AF 3X616)7747. 
10 Jan 61, 87p. DMIC rept. 145. 
Order from OTS $2.25 PB 151 104 
Design allowables are summarized for the commer- 
cially important titanium alloys. Information on the 
all-beta Ti-13V-11Cr-3A1 alloy is not yet complete, 
and little design information is yet available on the 
super alphas. (Author) 


Defense Metals Information Center, Battelle 

Memorial Inst. , Columbus, Ohio. 
MANUAL FOR BERYLLIUM PROSPECTORS, by 
W. L. Smith. Rept. on Contract AF 33(616)7747. 
18 Jan 61, 40p. 49 refs. DMIC rept. 146. 
Order from OTS $1. 00 PB 151 105 
The information in this manual, although no reve- 
lation to geologists experienced in beryllium explo- 
ration, is selected to be of help to prospectors and to 
the technically trained who may commercially or 
otherwise become involved with the search for/or 
applications of the rare metal. The manual is de- 
signed to avoid the technical aspects which are the 
provinces of the mineralogists, engineers and metal- 
lurgists, as well as to avoid offensive generalization 
or over- simplification. 


Defense Metals Information Center, Battelle 

Memorial Inst., Columbus, Ohio. 
A STATISTICAL SUMMARY OF MECHANICAL- 
PROPERTY DATA FOR TITANIUM ALLOYS, by 
W. Stuart Lyman. [Rept. on Contract AF 33(616)7747] 
14 Feb 61, 25p. DMIC memo. 87. 
Order from OTS $0. 50 PB 161 237 
This memorandum describes in a series of histograms 
and charts some mechanical properties of several ti- 
tanium alloys in various conditions and directions in 
terms of average values and standard deviations. The 
alloys described were produced and tested in the period 
from 1957 into 1960. The usefulness of these de- 
scriptions depends entirely on the judgment of the user 
in combining them with his own or any other similar 
data showing the effects of changed titanium production, 
as well as changes in processing or testing techniques, 
on titanium-alloy strength properties and their 
variability. 


Grumman Aircraft Engineering Corp. [Bethpage, 

N. Y. ] 
EVALUATION OF TITANIUM SHEET ALLOYS. Ap- 
pendices C-E. Final engineering rept. on Contract 
NO(as) 58-100C. 30 Oct 60, 234p; AD-248 265. 
Order from LC mi$10. 20, ph$36. 30 PB 153 752 


Contents: 

Appendix C. Test specimens, equipment and pro- 
cedures 

Appendix D. Structural element test results 

Appendix E. Effect of various heating rates to aging 
temperature on the tensile properties of Ti-2 1/2AlI- 
16V sheet 

(See also PB 153 751) 








Grumman Aircraft Engineering Corp., Bethpage, 

Pe 
EVALUATION OF TITANIUM SHEET ALLOYS. 
PART 1. QUALITY ANALYSIS. PART 2. MANU- 
FACTURING EVALUATION, by Francis X. Drumm. 
Final engineering rept. Parts I & Il, Feb 58-July 60, 
on Contract NO(as) 58-100C. 30 Aug 60, 182p. 
AD-248 263. 
Order from LC mi$8.40, ph$28.80 PB 153 750 
Quality Analysis Tests: Five out of 65 sheets of 4Al- 
3Mo-1V alloy were out of flat by more than 5%, while 
the majority of the sheets were out of flat by 3% or 
less. Five out of 31 sheets of 2.5 Al-16V alloy were 
out of flat by more than 3%, but none exceeded 4%. 
All of the sheets measured for thickness variation 
were within specifications. The results of bend tests 
were inconclusive. The 4Al-3Mo-1V alloy in the solu 
tion heat treated condition exceeded the 10.5% target 
minimum elongation, and in the aged condition, gen- 
erally exceeded the 5.5% target minimum. The solu- 
tion heat treated 2.5 Al-16V alloy was generally be- 
low the target maximum (105,000 psi) in tensile yield 
strength. Manufacturing Evaluation: The work per- 
formed in this portion of the program concerned it- 
self with development of manufacturing parameters 
for the two high strength titanium sheet alloys under 
evaluation. The two alloys were evaluated in relation 
to several common forming operations such as, 
brake forming, joggling, dimpling, contour stretch 
forming and rubber press stretch and shrink flange 
forming. The program also included development of 
production processes and techniques related to clean- 
ing, application of organic finishes , adhesive bond- 
ing, resistance spot welding, and a limited amount of 
fusion welding. Limited programs were also con- 
ducted to evaluate warm forming and fixture aging as 
fabrication techniques. The program provided an 
opportunity to develop the techniques necessary to 
fabricate the 3% horizontal tail stabilizer later in the 
program. 


Grumman Aircraft Engineering Corp., Bethpage, 
N.Y. 
EVALUATION OF TITANIUM SHEET ALLOYS. 
PART 3. STRUCTURAL ELEMENT TESTS. PART4. 
COMPONENT DESIGN, MANUFACTURE AND TEST, 
by Francis X. Drumm, Final engineering rept. 
Parts Ill & IV, Feb 58-July 60, on Contract 
NO(as) 58-100C. 30 Oct 60, 172p. AD-248 264. 
Order from LC mi$8.10, ph$27.30 PB 153 751 


It is concluded that the 4A1-3Mo-1V alloy is more 
suitable for use in airframe construction than the 

2 1/2A1-16V alloy. At the outset of the material prop- 
erty evaluation portion of this program, difficulties 
were encountered in heat treating the 2 1/2A1-16V 
alloy. The initial aged tensile values exceeded 
210,000 psi. An additional aging treatment brought 
the values in line with the vendor test data. The en- 
tire test program was conducted on the double aged 
specimens. Upon testing of notched fatigue specimens 
it was determined that the double aged material 

was in a notch sensitive condition. Thus, all com- 
parisons made between the properties of each alloy, 
2 1/2Al-16V and 4Al-3Mo-IV, should be interpreted 
with the above fact in mind. (Author) (See also 

PB 153 750) 
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Pitman-Dunn Labs. Group, Frankford Arsenal, 

Philadelphia, Pa. 
HARDNESS AND PREFERRED ORIENTATION IN 
MAGNESIUM, by M. Schwartz, S. K. Nash, and 
R. Zeman. Aug 59, 20p. 17 refs. Technical rept. 
R-1520; AD-230 401. 
Order from LC mi$2.40, ph$3. 30 PB 153 924 
Cold rolling of magnesium sheets which have been pre- 
viously hot-rolled does not appreciably change the pre- 
ferred orientation. With cold rolling, the scatter in 
the basal planes was found to increase, more so in the 
rolling direction; there is a tendency for the [1120] 
direction to be aligned in the rolling direction. The 
empirical results of Knoop hardness number as a func- 
tion of orientation in single crystals and rolled poly- 
crystalline sheets of magnesium can be approximated 
by cosinusoidal functions, the period of which is re- 
lated to the symmetry of the crystallographic plane on 
which the hardness data are taken. The single crystal 
is softest, and the hot-rolled material is a little 
harder due to the grain boundaries present. From an 
examination of the results on both the longitudinal 
plane and the rolling plane it can be concluded that a 
cold reduction of more than about 9 per cent is neces- 
sary to appreciably increase the hardness. No signifi- 
cant variation in hardness was found as a function of 
depth below the rolling plane. The hypothesis of 
Daniels and Dunn [Trans. Am. Soc. Metals 41:419, 
1949] successfully explains the hardness data in the 
(1010) plane of a single crystal of magnesium and, 
also, in the longitudinal plane which, because of the 
preferred orientation, can be considered to approxi- 
mate the (1010) and (1120) planes. This approach is 
not so successful for the basal plane in the single 
crystal under the assumption of either tensile or 
compressive forces. (Author) 


Watertown Arsenal Lab., Mass. 
FEASIBILITY OF BRAZING HIGH-STRENGTH SHEET 
TITANIUM, by Joseph L. Sliney. Nov 60, 47p. 
11 refs. Technical rept. no. WAL TR 401.54/1; 
AD-247 685. 
Order from LC mi$3. 30, ph$7. 80 PB 153 558 
This report is concerned with the fluxless brazing of 
commercially pure titanium and the all-beta titanium 
alloy B-120VCA (Ti-13V-11Cr-3Al). Lap joints were 
induction-brazed inside a bell jar, using argon at re- 
duced pressure for protection during the heating cycle. 
Load-carrying ability of the joints increases with the 
length of overlap and with the strength of the base 
metal. Aging after brazing increases the joint strength 
by increasing the strength of the base metal. (Author) 


Structural Metallurgy and Corrosion 


Illinois U., Urbana. 
SOME COMMENTS ON THE AUSTENITE-MARTEN- 
SITE INTERFACE, by C. M. Wayman. Technical 
note on Contract AF 49(638)420. Jan 61, 14p. 28 refs. 
AFOSR no. 116. 


Order from LC mi$2.40, ph$3.30 PB 154 553 
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Materials Research Lab., U. of California, 
Berkeley. 
DEFORMATION TWINNING AND FRACTURE IN 
MOLYBDENUM, by F. O. Mueller and E. R. Parker. 
Technical rept. no. 21 on Contract Nonr-222(52). 
June 60, 30p. 13 refs. Series no. 27, issue no. 21; 
AD-242 468. 
Order from LC mi$2.70, ph$4.80 PB 150 006 


The purpose of these experiments was to investigate 
the relationships between deformation and fracture in 
neighboring grains of a polycrystalline metal. Large 
grain, high purity molybdenum was available in ingot 
form. Compression tests on specimens cut from this 
ingot were made at room temperature and at -196°C. 
Large grained molybdenum specimens are more sus- 
ceptible to brittle fracture at low temperatures than 
are single crystals. Both transgranular and inter- 
granular cracking occur in polycrystals strained at 
low temperatures. Twin bands form when polycrys- 
talline molybdenum fractures at low temperatures . 
The traces of twin bands are parallel to (112) planes. 
The twins are not planar, but consist of many irregu- 
lar prisms having axes parallel to a <1Lf&> direction; 
the prismatic faces are not parallel to 112) planes , 
but they are often parallel to {110} planes, or to 
planes of irrational or higher indices. Twinning is 
accompanied by localized slip in the region of the 

twin band. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
CORROSION INHIBITORS FOR LITHIUM CHLORIDE 
SOLUTIONS, by C. V. Brouillette. 27 Jan 58, 26p. 
3refs. Technical note N-328. 

Order from LC mi$2.70, ph$4.80 PB 154 611 


The 2-1/2 gallon copper fire extinguisher containing 
sodium dichromate-oxalic acid inhibitor was pro- 
tected to the greatest extent from the 24 percent 
lithium chloride solution. The stainless steel fire 
extinguishers were attacked at the water line and at 
welds. Intergranular and crevice corrosion was so 
severe that leaks developed in areas adjacent to the 
welds. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
DETERIORATION OF BITUMINOUS COATINGS AT 
GUANTANAMO BAY, CUBA, byG. D. Carpenter. 

26 Nov 51, 9p. 6 refs. Technical note TN-065. 
Order from LC mi$1.80, ph$1.80 PB 154 641 


Several preliminary observations and recommenda- 
tions may be summarized as follows: Examination of 
the original enamel chipped from the piling has indi- 
cated that the premature deterioration was caused by 
the improper application of the bituminous coating. 


A resume of the conditions necessary for the success- 


ful application of bituminous coatings to marine 
Structures in the tidal zone is necessary to serve as 
a supplement to the existing specification. 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
USE OF VOLATILE CORROSION INHIBITORS FOR 
PRESERVING THE INTERIOR SURFACE OF STEEL 
PIPE, by C. V. Brouillette. Final rept. [1958] 
Technical note N-333. 

Order from LC mi$2.40, ph$3.30 PB 154 612 


The deterioration of the interior surface of steel pipe 
during periods of outdoor storage has long been a 
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serious corrosion problem. Work at the 
NAVCERELAB and other laboratories has shown that 
VCI will protect the steel surfaces of enclosed spaces, 
These inside surfaces can bé cleaned by light flushing 
prior to use and in many cases need no cleaning. The 
VCI, cyclohexylamine carbamate, can be easily pre- 
pared from the reaction between cyclohexylamine and 
carbon dioxide (dry ice). Cyclohexylamine carbamate 
prepared in situ is recommended for use in preventing 
corrosion inside of steel pipe which is stored outdoors, 
Metal closures are effective seals for the ends of the 
steel pipe. (Author) 


Pitman-Dunn Labs. Group, Frankford Arsenal, 
Philadelphia, Pa. 
DESIGN PROPERTIES OF ALUMINUM ALLOY 2011, 
by B. J. Rogus. 31 Dec 59, 22p. Test rept. T60-8-1; 
AD-231 772. 
Order from LC mi$2.70, ph$4.80 PB 153 581 


Accelerated corrosion tests were conducted on four 
aluminum alloys. The program was intended to deter - 
mine whether any restrictions as to suggested use 
should be included in Federal Specification QQ-A-365 
for 2011 material. Alloys evaluated included 2011 T-3 
2011 T-8, 2017 T-4, and 2024 T-4 rod. Two corro- 
sive environments were employed. These were con- 
tinuous salt spray mist and alternate immersion in a 
solution of sodium chloride and hydrogen peroxide. 
Resistance to corrosion was determined for the alloys 
in both the unstressed and stressed conditions. Test 
results indicate that alloy 2011 T-3 has poor resist- 
ance to stress corrosion cracking and should not be 
used for highly stressed components. The same alloy 
in the T-8 temper, however, exhibited good resist- 
ance to stress corrosion and compared favorably with 
alloys 2017 T-4 and 2024 T-4 which are commonly 
used for engineering and structural applications. 
Little difference was noted between alloys with re- 
spect to resistance to corrosion in the unstressed 
condition. Based upon obtained test results, it is 
recommended that restrictions be included in Federal 
Specification QQ-A-365 against the use of alloy 

2011 T-3 for highly stressed or structural sections, 
but these restrictions would not apply to the T-8 
temper for such applications. (Author) 


NUCLEAR PHYSICS AND 
NUCLEAR CHEMISTRY 


Armour Research Foundation, Chicago, III. 
A STUDY OF THE NATURE OF FREE RADICALS 
IN IRRADIATED CHEMICAL SYSTEMS, byP. Y. Feng, 
W.A.Glasson, and S. A. Marshall. Rept. for 1 Jan 59- 
30 June 60 on The Chemistry and Physics of Materials, 
Contract AF 3616)6141. Nov 60, 65p. 43 refs. 
WADD Technical rept. 60-344. 
Order from OTS $1.75 PB 171 596 


A study has been made of the radiation chemistry of 
various organic compounds. The compounds studied 
were chosen in order to ascertain the effect of struc- 
ture and presence of functional groups within the basic 
carbon skeleton on the radiation damaging of the vari- 
ous substrates. Compounds studied were n-, sec-, and 
tert-butyl iodides, tert-butyl amine, n-butanol, 








n-butyric acid, and ethyl acetate. The alkyl iodides 
were studied in order to ascertain the effect of struc- 
tural isomerism on a system whose primary dissocia- 
tive step is known, i.e. carbon-iodine bond fission. 
The other compounds were studied in order to evaluate 
the effect of changing the functional group (alcohol, 
amine, acid, etc.) and the over-all structure (ester) 
in a four carbon organic system. The results indicate 
that over-all yields of products increase on changing 
from a primary to a secondary to a tertiary bond to the 
dissociable entity. Further, on changing the functional 
group the character of the products change as the bond 
energy in question approaches that of the carbon- 
hydrogen bond. (Author) 


Dewey, G. C., and Co., Inc., New York. 
SELECTED NUCLEAR DATA FROM MONTE 
CARLO CALCULATIONS, by J. R. Lamarsh, 

A.I. Lieberman, and M. O. Vassell. Rept. on Con- 
tract DA 30-069-501-ORD-2204. 1 Oct 58, 122p. ¢ 
38 refs. 

Order from LC mi$6.30, ph$19.80 PB 155 324 


This report released for sale to the public 3 Apr 61. 


This report summarizes the neutron cross section 
data currently used in connection with certain Monte 
Carlo studies of neutron penetration. The present 
document contains data from 0.025 ev to 14 mev for 
hydrogen, boron, carbon, nitrogen, oxygen, alumi- 
num, sulphur, iron, barium, and lead, and from 
0.025 ev to 10 mev for the isotopes of uranium. 


Naval Radiological Defense Lab. , San Francisco, 
Calif. 
FRACTIONATION I. HIGH-YIELD SURFACE 
BURST CORRELATIONS, by E. C. Freiling. 
29 Oct 59, 38p. 5 refs. Research and development 
technical rept. USNRDL-TR-385; AD-232 085. 
Order from LC mi$3.00, ph$6.30 PB 154 717 


The phenomenon of fractionation is described and its 
importance to various radiological and nuclear chemi 
cal problems is explained. Fractionation data from 
four high-yield surface bursts over sea water and 
coral are then correlated. The correlations appear 
to hold within a factor of 2 for even’ the worst cases, 
compared to observed fractionation factors as high 
as 100. Possible applications are discussed. 
(Author) 


{Nepa Div. , Fairchild Engine and Airplane Corp. , 
Oak Ridge, Tenn. | 
HYDROGENOUS SHIELDING MATERIALS, by A. J. 
Miller. 10 Feb 48, 3p. NEPA 398-SCM-6. 
Order from LC mi$l1. 80, ph$1. 80 PB 155 431 


Nepa Div., Fairchild Engine and Airplane Corp. , 
Oak Ridge, Tenn. 
RUBBER SHIELD, by Hans R. Stephan. 12 Feb 48, 4p. 
1 ref. Memo. no. NEPA-406-EMM-12; rev. of Memo. 
no. NEPA-388-EAM-S17. 
Order from LC mi$1. 80, ph$1. 80 PB 155 432 
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[Nepa Div., Fairchild Engine and Airplane Corp. , 
Oak Ridge, Tenn. } 
SPECULATIONS AS TO THE NEED FOR BORON IN 
SHIELDS, by M. L. Lesser. 17 Dec 47, 4p. 
NEPA-354-EAM-SI5. 
Order from LC mi$1.80, ph$1.80 PB 155 429 


New Mexico U. [Albuquerque], 
EXTENSIVE AIR SHOWERS OF THE COSMIC 
RADIATION, by John R. Green. Final rept. on 
Contract AF 49(638)34. 16 Jan 61, 66p. 19 refs. 
AFOSR- 243. 
Order from LC mi$3.96, ph$10.80 PB 154 704 


A number of investigations have been carried out on 
the structure, the properties , and the interactions of 
the components of the extensive air showers of the 
cosmic radiation. To carry out this program, two 
scintillators having an acceptance area of 7.3 m2 
have been developed together with the circuits neces- 
sary to analyze and record the data from the scintilla- 
tors. An automatic data reduction system with con- 
siderable flexibility of function has been designed to 
give the data in the form of punched cards. Three 
smaller scintillators with an area of 0.66 m2 were 
also constructed. The size spectrum of extensive air 
showers in the region of 104 to 108 particles has been 
investigated and found to be represented by a power 
law. These results are of significance to theories 
regarding the origin of the very energetic particles 
that produce these showers. A mu-meson telescope 
was constructed from the three smaller scintillators 
with a total of 8 in. of lead absorber and was put in 
operation for a period of 55 days to obtain barometric 
and temperature coefficients for the mu-mesons and 
to observe variations in the flux of these particles. 

A vertical telescope formed from the two larger 
scintillators with variable amounts of absorber (lead 
and water) between them was used to find the average 
energy of the electronic component as a function of 
distance from the shower core. A new transition 
effect for the showers with water as an absorber has 
been obtained. 


Pennsylvania U., Philadelphia. 
STUDIES IN PHOTONUCLEAR REACTIONS. Annual 
rept. [for 1960] on Contract AF 49(638)454. 19 Dec 60, 
7p. 5 refs. AFOSR-135; AD-249 231. 
Order from LC mi$1. 80, ph$1. 80 PB 153 862 


(See also PB 149 006) 


Elementary Particles 


Johns Hopkins U., Baltimore, Md. 
BEAM OPTICS ANALYSIS USING THE IBM 650, by 
Peter E. Schlein. Technical rept. on Contract 
AF 18(603)143. Nov 60, 28p. AFOSR-TN-60- 1480; 
AD-250 102. 
Order from LC mi$2.70, ph$4.80 PB 154 261 


This report describes an IBM 650 computer program 
BOMMIT (Beam Optics Matrix Multiplication and Itera- 
tion) which greatly facilitates the design of precision 
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beam optics. A beam system consisting of an arbi- 
trary ordering, type, and number of optical elements 
up to a maximum of 50 can be considered. The ma- 
trix method is used. 


Naval Radiological Defense Lab., San Francisco, 
Calif. 
A METHOD OF CALCULATING THE DENSITY OF 
THERMAL NEUTRONS IN A SLAB, by F. Forelli. 
17 Mar 60, 26p. 2 refs. Research and Development 
technical rept. USNRDL-TR-409; AD-235 684. 
Order from LC mi$2.70, ph$4.80 PB 153 891 


This report released for sale to the public 24 Mar 61. 


A trial application of Grossjean's method of calculat- 
ing multiple scattering of particles has been made 
for the case of a plane isotropic source of thermal 
neutrons in a slab of finite thickness, The method 
involves the expansion of the neutron distribution in 
Legendre polynomials. Hand computations were 
carried out to the fourth order with results that indi 
cate a much higher order is needed. The method is 
suitable for use with an electronic computing 
machine, (Author) 


Instruments and Installations 


Air Force Special Weapons Center, Kirtland AFB, 
N. Mex. 

SULFUR AS A SENSITIVE TOTAL NEUTRON DO- 
SIMETER, by John A. Blaylock, Eugene Omoda, and 
Ellen M. Hippeli. Jan 60, 30p. 6 refs. AFSWC-TN- 
59-36; AD-235 304. 

Order from LC mi$2. 70, ph$4. 80 PB 155 254 


This report released for sale to the public 31 Mar 61. 


A method is suggested for using sulfur as a total neu- 
tron dosimeter in connection with nuclear detonations. 
The technique was studied using the Los Alamos 
Godiva Il assembly as a neutron source. Reliable 
measurements were obtained out to 367 yd. from this 
relatively weak neutron source. After the technique 
was developed and the appropriate calibration estab- 
lished, sulfur was used as a neutron dosimeter in 
Operation Hardtack II. Comparison of the results of 
the sulfur technique with those of the more elaborate 
foil techniques shows very good agreement. This com 
parison also points out that the sulfur method makes 
it possible to monitor dosage to about three times the 
slant range presently covered by the foil method. 
(Author) 


Carnegie Inst. of Tech., Pittsburgh, Pa. 

DESIGN OF CLOUD CHAMBER COILS, by Martyn H. 
Foss. Technical rept. no. 2 on Contract N7onr- 
30X01). [1950] 18p. M-4277; ATI-52 581. 
Order from LC mi$2. 40, ph$3. 30 PB 154 863 


This report released for sale to the public 24 Mar 61. 


Formulas are developed for the design of cloud cham- 
ber coils. This development is based on the problem 
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of producing a uniform field of Helmholtz type coils. 
Helmholtz coils have a cross-section small in com- 
parison with their radius squared, and thus require 
excessive power where a high field is required. It is 
clear that any uniformity condition can be met by mak- 
ing the coils sufficiently large. The problem of the 
uniformity of the field is studied by making a power 
series expansion in terms of the radium, (u), of the 
field point in the mid-plane. This power series is 
developed from the expression for the field of a loop 
of wire. 


Flight and Engineering Test Group, Wright Air 
Development Div. , Wright-Patterson Air Force Base, 
Ohio. 
A GASEOUS XENON THERMAL NEUTRON DETEC- 
TOR, by Raymond H. Kelley and Anthony N. Fasano. 
Nov 60, 16p. 6 refs. WADD Technical note 60-281. 
Order from OTS $0.50 PB 171 616 


A stable gaseous xenon thermal neutron detector, con- 
sisting of a thin U source sealed in a xenon scintil- 
lation chamber and coupled to a photomultiplier tube, 
has been constructed. Characteristics of the device 
have not changed significantly over an 18-month period 
The compact detector (approx. 9 in. long and 2 in. in 
diameter) is especially useful for accurately locating 
thermal neutron beams because the detector's sensitive 
volume is precisely defined, by the u255 source. The 
method of construction, performance characteristics, 
and potential application of this device are considered 
in detail. (Author) 


Nuclear Engineering and Power 


Armour Research Foundation, Chicago, Ill 
POWER PLANT EFFICIENCY ENHANCEMENT, by 
E. Gyory and C. C. Miesse. Final rept. for 
10 June 58-10 Apr 59 on Contract AF 30(602)1911. 
June 59, 82p. 4 refs. ARF Proj. no. D165; RADC- 
TR-59-77; AD-217 407. 
Order from LC mi$4.80, ph$13.80 PB 150 908 


The results are presented of an investigation which 
was conducted for the purpose of establishing the fea- 
sibility of improving the performance of nuclear 
power plants for Arctic installations. Various power 
plant cycles which would take advantage of the low 
temperature heat sink available in the Arctic region 
were analyzed. It is concluded that the addition of a 
secondary cycle to the existing steam cycle of pres- 
ent nuclear power plant cycles such as the Army Pack 
age Power Reactor (SM-1) and the Argonne Low 
Power Reactor (SL-1) will result in increasing the 
thermal efficiency by a factor of approximately 1.4. 
In addition to this binary cycle, a single cycle re- 
placing the steam cycle indicates promise. A refrig- 
erant such as Freon-12 would be used as a working 
fluid. It is recommended that the binary cycle and 
single cycle systems be subjected to a detailed design 
study for purposes of obtaining a more definite basis 
for comparison than was possible within the scope of 
this project. (Author) 








[Nepa Div. , Fairchild Engine and Airplane Corp., 
Oak Ridge, Tenn. ] 
DISCUSSION OF POSSIBLE FABRICATION TECH- 
NIQUES AND DENSITIES OBTAINABLE IN SUG- 
GESTED SHIELDING MATERIALS, by Robert W. 
Coyle. 31 Oct 47, Sp. NEPA-303-EMM-6. 


Order from LC mi$1.80, ph$1.80 PB 155 428 


Nuclear Structure 


High Energy Physics Lab., Stanford U., Calif. 
SCATTERING OF HIGH-ENERGY ELECTRONS 
FROM Ca440, y51, C059, Inl15, $b121,123, AND 
Bi209, by H. Crannell, R. Helm and others. Rept. on 
Contract N6onr-25116. 1 June 60, 22p. 9 refs. 
HEPL- 206. 

Order from LC mi$2.70, ph$4.80 PB 150 171 
The absolute elastic electron-scattering cross sec- 
tions of Ca4#0, V51, Co59, Inl15, Spl21,123, and 
Bi209 have been measured at a number of angles at a 
primary electron energy of 183 Mev. The cross sec- 
tions were obtained by comparison with scattering 
from the proton. These data have been compared 
with the previous relative angular distributions meas- 
ured by Hahn, Ravenhall, and Hofstadter. The pres- 
ent data are in closer agreement with the charge dis- 
tributions found from fitting a Fermi two-parameter 
model to the older data than with those found from a 
fit of the Ford and Hill charge distributions. The 
absolute cross sections for bi209 show the least 
agreement: they are 35% larger than the predictions 
of the Fermi model and about 70% larger than the 
Ford and Hill model. (Author) 


Institute of Theoretical Physics, Stanford U., Calif. 
PSEUD-CLUSTER EXPANSION II. APPLICATION TO 
SINGLE-PARTICLE NUCLEAR MATRIX ELEMENT, 
by Jun-Ichi Fujita. Technical note no. 29 on Contract 
AF 49(€38)388. Auz 60, 14p. 9 refs. AFOSR-TN- 
60-1135; AD-246 636. 

Order from LC mi$2. 40, ph$3. 30 PB 153 187 
Possible corrections due to the short range correla - 
tions to a single-particle nuclear matrix element are 
discussed from the viewpoint of the cluster expansion 
method. The correction for the diagonal matrix ele- 
ment is usually 10%, at most, and the conventional cal- 
culation in the configuration mixing method is justified 
with good accuracy. The possible small effect can be 
expressed as (1 + D) (O,M, 0), where O is an asymp- 
totic wave function in the model space and a super- 
position of low-lying shell states, M is a single parti- 
cle operator and D stands for the effect of wave func- 
tion normalization. It is shown that D is a positive 
quantity with the order of magntidue of 10% if M 
involves the radial coordinates of nucleons such as the 
electric dipole or quadrupole moment. If M has no 
radial coordinate such as the magnetic moment or 
beta-decay moment in the allowed transitions, a nega- 
tive correction due to the possible increase of the heal 
ing distance at the nuclear surface is possible. The 
relationship between the correlation functions and 
higher energy phenomena is also mentioned. (Author) 





Radioactivity 


California U., Los Angeles. 
CHEMICAL EFFECTS OF RADIATION, by W. F. 
Libby. Technical rept. on Contract AF 49(638)901. 
30 Sep 60, 65p. 62 refs. AFOSR TN-60-1269; 
AD-247 702. 
Order from OTS $1. 75 PB 171 572 
Contents: CHEMISTRY OF POSITIVE IONS. Part I, 
General theory, Theory of the chemistry of ions; 
PART II, Radiation-induced cross linkage of polymers. 
THE CHEMISTRY OF NEUTRON MODERATION, 
which is the problem of the chemical factors in remoy- 
ing momentum for neutrons. SIZE EFFECTS AMONG 
ISOTOPIC MOLECULES, by Hubert W. Joy and W. P. 
Libby. THE NOSE CONE PROBLEM: Optical trans- 
parency and resistance to flash heating, by W. F. 
Libby (to appear in Nov. 1960 issue of the Journal of 
Chemical Physics). THE URANIUM OXIDES. TRIT- 
IUM GEOPHYSICS, with the Tritium Water List of 
W. F. Libby, dated 15 Sep 1960. These data demon- 
strate that (1) the Mediterranean Sea does not mix at 
150 meters, at least south of Sicily and in the 
Tyrrhenian Sea; (2) the Dead Sea does not mix at 45 
meters and greater, or at least does not mix anywhere 
completely in 10 years or so; and (3) hydrological ap- 
plications in California seem to be useful; it is possi- 
ble to distinguish rainwater from old ground water and 
to show that recharge operations lead to spotty and 
patchy deposits. 





Convair, Fort Worth, Tex. 

SPECIFICATION OF NEUTRON FLUX IN THE CON. 
VAIR RADIATION EFFECTS TESTING FACILITY, 
by W. E. Dungan. Rept. on Contract 

AF 33(600)38946. 30 June 60, 114p. 13 refs. NARF- 
60-23T; MR-N-270; AD-240 860. 
Order from LC mi$6.00, ph$18.30 PB 155 322 
This report released for sale to the public 3 Apr 61. 


The current state-of-the-art in the specification of 
the neutron flux in the Convair Radiation Effects 
Testing Facility is described as it relates to activa- 
tion and radiation damage in material. The results 
are adaptable to configurations in which a boral- 
shielding material is used. These results indicate 
that the neutron flux in the facility may be reasonably 
specified by a series of integrals of an isotropically 
attenuated, analytical spectrum. This spectrum is 
normalized to experimental thermal-and fast-neutron 
measurements . Recommendations concerning foil-ex 
posure methods are presented. Specific data concert 
ing flux measurements and perturbations are in- 
cluded. (Author) 


Massachusetts Inst. of Tech. , Cambridge. 
APPLICATION OF WEATHER RADAR TO FALLOUT 
PREDICTION, by Pauline M. Austin. Quarterly tech- 
nical rept. no. 11, 1 Sep-30 Nov 60, on Weather 
Radar Research, Contract DA 36-039-sc-75030. 

15 Dec 60, Llp. 
Order from LC mi$2.40, ph$3.30 PB 154 706 


Since fair weather was prevalent during the quarter, 
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good records of a number of hours' duration were ob- 
tained in only six storms. These included the rain- 
storm associated with Hurricane Donna on 

September 12. Recent comparisons of simultaneous 
measurements on the two radars indicate that the dis- 
crepancy between their relative values is only 2-3 db. 
Computations and measurements are being made to 
determine the cause of the difference. The data 
processing program is progressing satisfactorily, 
most of the data for summertime storms having been 
transcribed to the form of intensity contour maps . 
Work is also continuing on the digitalization and 
numerical analysis of the squall line data. The com- 
puter program for obtaining fallout and rainout pat- 
terns for a 10 KT detonation has been completed and 
tested. For a selected wind field a distribution in the 
absence of precipitation and two distributions with 
snow showers have been computed. (Author) (See 
also PB 152 661) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 
ANALYSIS OF THE CRITICAL SHIELDING VOL- 
UME FOR UNDERGROUND SHELTERS, by J. C. 
Ledoux. [1960] 30p. 6 refs. Technical note N-381. 
Order from LC mi$2. 70, ph$4. 80 PB 154 697 


This report presents the results of an investigation to 
determine which part of the earth covering a buried 
shelter is the most important as a radiation shield. 
The following equation: (1-F) E, (u;x sec 8) when 
solved for the critical angle, 6, will define the vol- 
ume of earth which provides the fraction, F, of the 
total shielding to the shelter system. E, is the ex- 
ponential integral; u, is the effective linear absorp- 
tion coefficient for the shield material; x is the ef- 
fective shield thickness. Computations have been 
completed for slab and hemisphere geometry for frac - 
tions, F, of 0.99 and 0.999. For slab geometry x is equiv- 
alent to , the thickness of the slab shield. For 
hemispherical geometry x is equivalent to which 
is the sum of the radius of the hemisphere plus 

the minimum cover over the arch. In order to pre- 
serve the shielding integrity of the shelter system, 
the shielding volume defined by 4 should not be vio- 
lated by openings of any sort such as vents, ducts, 
and entranceways. (Author) 


Naval Civil Engineering Lab. , Port Hueneme, Calif. 


DETERMINATION OF PARAMETERS IN AN EMPIRI- 


CAL FUNCTION FOR BUILD-UP FACTORS FOR 
VARIOUS PHOTON ENERGIES, by Arthur B. Chilton, 
Dennis Holoviak (Bureau of Yards and Docks) and 
Lawrence K. Donovan. Interim rept. Aug 60, 13p. 

3 refs. Technical note N-389; AD-249 195. 

Order from LC mi$2.40, ph$3.30 PB 153 908 


In the computation of gamma-ray attenuation, it is 
desired to use a simple expression for build-up fac- 
tors. A simple analytical expression was used for 
dose build-up factors from a radioactive isotropic 
point source. The parameters of the expression were 
determined by the method of least squares to obtain 
an optimum fit to experimental data for build-up fac - 


tors for aluminum at various photon energies. 
(Author) 
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Naval Radiological Defense Lab., San Francisco, 
Calif. 
A WIND-MEASURING SYSTEM FOR THE TACTI- 
CAL PREDICTION OF FALLOUT, by A. D. Ander- 
son. 15 Oct 59, 37p. 22 refs. Research and Develop- 
ment technical rept. USNRDL-TR-369; AD-231 332. 
Order from LC mi$3.00, ph$6.30 PB 153 582 


A system is discussed that is capable of obtaining 
accurate wind measurements in the region of the 
atmosphere where fallout is occurring. Such a sys- 
tem must include (1) a vehicle to deliver wind-sound- 
ing targets rapidly to pertinent locations in the atmos- 
phere, and (2) an adequate tracking system that 
makes the wind data available immediately. Since 
current meteorological sounding equipment cannot 
meet these requirements , a new wind-measuring sys- 
tem is proposed that uses radar to measure the drift 
of falling passive targets delivered by rockets or gun 
projectiles. It appears feasible to develop an opti- 
mum system that can provide both accurate wind data 
and the associated fallout-area prediction for a 
region of interest within 10 min after a nuclear 
burst. (Author) 


Propulsion Lab., Wright Air Development [Div. } 

Wright-Patterson AFB, Ohio. 
COMPARISON OF MONTE CARLO CALCULATION 
AND EXPERIMENTAL MEASUREMENTS FOR 
GAMMA-RAY AIR SCATTERING, by David M. 
Dawson, William L. Kirk and others. Aug 58, 26p. 
2 refs. WADC Technical note 58-256; AD-206 051. 
Order from LC mi$2. 70, ph$4. 80 PB 155 257 


This report released for sale to the public 31 Mar 61. 


Convair has reported an experimental determination 
of the angular distribution and energy spectrum of air 
scattered gamma-rays from a cobalt-60 source. 
Lynch, Johnson, Benoit and Zerby have reported the 
results of a Monte Carlo study of gamma-ray air 
scattering from a monoenergetic beam source which 
was performed at WADC on the Remington Rand 1103 
digital computer. This program has been modified to 
perform similar calculations for a monoenergetic, 
point isotropic source. The code was further modified 
to print separately photon currents due to first col- 
lisions, to second collisions, to third collisions, and 
to all higher order collisions. The angular distribu- 
tion and energy spectra as reported by Convair are 
compared with the results of Lynch, et. al., and with 
results obtained with the modified program. In gen- 
eral, the agreement between theory and experiment is 
within a factor of two. (Author) 


PERSONNEL SUPPLIES AND 
PERSONAL EQUIPMENT 


Arctic Aeromedical Lab., Ladd AFB, Alaska. 
COLD WEATHER TEST OF INSULATED UNDER- 
WEAR, by Joseph Mayer. Nov 60, llp. Technical 
note AAL-TN-60-21; AD-249 802. 
Order from LC mi$2.40, ph$3.30 PB 154 169 
Two types of insulated underwear were evaluated 
under extreme cold, arctic field conditions. Type A 








has an outer shell of 100% nylon with polyester fiber 
fill and snap closures on the jacket and trousers. 
Type B is constructed of the same material as that of 
Type A, but has a snap and zipper closure on the 
jacket and snap closure on the trousers. Test results 
show that Type B insulated underwear is superior to 
that of Type A in the standing phase of the test and 
equal to Type A in the exercising phase. In the stand- 
ing position or any immobile position a man is more 
vulnerable to cold exposure; therefore, the garment 
affording the most protection in this position is con- 
sidered superior. The insulated underwear has a 
promising potential as an Air Force garment. By 
wearing the insulated underwear, personnel can elimi 
nate some of the heavy, bulky, restrictive clothing 
worn in the past and still have adequate thermal pro- 
tection. (Author) 


Arctic Aeromedical Lab., Ladd AFB, Alaska. 
DRY COLD EVALUATION OF THE CRAWFORD 
PAPER BLANKET, by Freeman E. White. Nov 60, 
6p. Technical note AAL-TN-60-19; AD-249 800. 
Order from LC mi$1.80, ph$1.80 PB 154 167 


Cold weather tests were conducted to evaluate the 
paper blanket for use in cold climate as an emergency 
substitute for regular blankets in case of mass evac- 
uation or other emergencies. It was the general 
opinion of all four test subjects that this type of 
blanket would be inadequate for climatic conditions 
encountered this far north during the winter. (Author) 


PHYSICS 


Guggenheim Aeronautical Lab., Calif. Inst. of 

Tech. , Pasadena. 
EFFUSION OF CHARGED PARTICLES FROM A 
SHOCK HEATED GAS, by Bradford Sturtevant. Rept. 
on Contract Nonr-220(21). June 60, 136p. 17 refs. 
AD-240 283. 
Order from LC mi$6.90, ph$21.30 PB 149 540 
An experimental and theoretical investigation is made 
of the application of a molecular beam type sampling 
device for studying low density shock tube flows to the 
case of slowly ionizing argon behind a reflected shock 
wave. The flux of charged particles from a gas heated 
to about 10,000°K and 20 mm. Hg. through a small 
orifice in the shock tube end wall is measured. The 
processes determining this flux are the initial stages 
of ionization in argon and the diffusion of charged par- 
ticles to a cold metallic wall. Providing the diffusion 
process is understood, the measurements Constitute a 
direct observation of incipient ionization (a~ 10~7). 
The transient charge diffusion mechanism is studied in 
detail theoretically, avoiding the assumption of 
ambipolar diffusion. It is concluded that the major 
problem lies in the understanding of the wall-gas 
interaction as represented by boundary conditions at 
the wall. An approximate relation for charge effusion 
is derived. It is concluded from the experimental re- 
sults that the initial ionization can not be due to a 
single step, electron-atom collision process but must 
result from a series of several atom-atom collisions 
resulting in the ionization of argon atoms. (Author) 
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Laboratory of Statistical Research, U. of 
Washington, Seattle. 
MULTI-COMPONENT SYSTEMS AND STRUCTURES 
AND THEIR RELIABILITY, by Z. W. Birnbaum, 
J. D. Esary, and S. C. Saunders (Boeing Scientific 
Research Labs .). Technical rept. no. 36 on Contract 
Nonr-477(11). 8 June 60, 42p. 4 refs. AD-239 376. 
Order from LC mi$3.30, ph$7.80 PB 148 974 


The combinatorial properties and reliability of study 
deals with general classes of systems which contain 
two-terminal networks and most other kinds of sys- 
tems are investigated. These classes consist, with 
several variants , of systems such that the more com- 
ponents perform the greater the probability that the 
system performs. For such systems, if each com- 
ponent has reliability p and the reliability of the sys- 
tem is denoted by h(p), then under mild additional 
assumptions h(p) is shown to be an S-shaped function. 
Some of the consequences are these: (1) there exists 
a critical value of p such that above that value the re- 
liability of the system is greater than the reliability 
of a single component and below that value it is 
smaller; (2) for p small, the system has a reliability 
comparable to that of a series system, and for p 
large to that of a parallel system; and (3) by repeat- 
edly iterating the system, i.e. by using replicas of 
the system instead of single components , systems 
with reliability arbitrarily close to | are obtained if 
started with component reliability above the critical 
value, but with reliability arbitrarily close to 0 if 
started below that critical value. (Author) 


Maryland U., College Park. 
AN OPTICAL ANALOG TO THE MOTION OF MAG- 
NETICALLY TRAPPED PARTICLES, by D. Stern. 
Rept. on Contract AF 49(638)530. [1960] Llp. 8 refs. 
AFOSR-25; AD-249 719. 
Order from LC mi$2. 40, ph$3. 30 PB 154 243 
It is shown that the motion of a beam of light confined 
in a diamond-shaped mirror geometry has many 
properties in common with the motion of magnetically 
confined particles. The significance and reason of this 
are discussed; the long term behavior of the beam's 
motion is also investigated, by means of a simplified 
model. In this model it is shown that the solution's 
behavior depends on a certain numerical initial con- 
dition and fluctuates according to the terms of its con- 
tinued fraction development. If this is infinite, the 
fluctuations will go on indefinitely, on a small though 
not intrinsically limited scale; if on the other hand the 
numerical value is rational and its expansion finite, 
the fluctuations will exhibit a recurring pattern which 
may not be superimposed on a monotono''s drift. (Author) 


Stanley-Thompson Labs., Columbia U., New York. 
EFFECT OF ADSORBED FILMS ON THE SURFACE 
POTENTIALS OF METALS BY A RADIOACTIVE 
ELECTRODE TECHNIQUE, by Leonard Nanis, 
Marianne Baruch, and Jack H. Schulman. Rept. on 
Contract Nonr-266(64). 1 June 60, 28p. 11 refs. 
AD-243 864. 

Order from LC mi$2.70, ph$4. 80 PB 150 864 
Results for the Pt/Au contact potential in various gas 
atmospheres indicate that gold flamed under oxidizing 
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conditions is suitable as a substrate for study of reac- 
tions with organic over-layers. The Pt/Au potential is 
changed by water vapor and oxygen adsorption, chiefly 
on Pt. For over-layers of long chain organic com- 
pounds dissolved in non-polar medium, potential 
changes can be due to reaction at the metal-oil inter- 
face or the oil-gas interface, especially where solu- 
bility of water is possible. (Author) 


Temple U., Philadelphia, Pa. 
SPECTROPHOTOMETRIC DETERMINATION OF HIGH 
TEMPERATURES, by J. Lloyd Bohn, Otto P. Fuchs and 
Robert K. Morton. Scientific rept. #1 on Research 
Directed Toward the Attainment and Utilization of High 
Temperatures, Contract AF 19(604)3076. 1 Nov 60, 
33p. 1 ref. AFCRL-TN-60-823; AD-249 239. 

Order from LC mi$3.00, ph$6. 30 PB 154 161 


An effort was made to discover some method which 
would allow a direct measurement of the real tempera- 
tures of extremely hot bodies, or, failing that, to de- 
fine a new substitute temperature which would be more 
universally applicable than present types, and which 
could be considered as a good approximation to real 
temperatures. Assuming that a body whose tempera- 
ture is to be determined displays a continuous distri- 
bution of energy, two measuring procedures were 
developed which appear promising. The development 
of these two procedures resulted from a single objec- 
tive: the radiometric measurement of the real (thermo- 
dynamic) temperatures of substances energized to up- 
wards of a few thousand degrees Kelvin. The principle 
problem which had to be solved was how to minimize 
the influence of the unknown spectral emissivity. Each 
of the two measuring techniques which were derived 
attempts to solve this problem in a different way. The 
double-ratio method utilizes, in a double-ratio, the 
measured energy at three wavelengths in order to 
derive a temperature. In some respects it resembles 
the well-known method involving the ratio of energies 
at two wavelengths (single-ratio method). In the appli- 
cation of the single-ratio method, however, common 
practice is simply to ignore the existence of the un- 
known emissivity. (Author) 


Acoustics 


Acoustics Research Lab., Harvard U., Cambridge, 
Mass. 
PROPAGATION AND REFLECTION OF PLANE 
SOUND WAVES OF FINITE AMPLITUDE IN GASES, 
by David T. Blackstock. Technical memo. no. 43 on 
Contract Nonr-1866(24). June 60, 23lp. 59 refs. 
AD-242 729. 
Order from LC mi$6.90, ph$21. 30 


Contents: 
Historical review 
Propagation 
Waves of arbitrary amplitude in nondissipative 
fluids 
Infinitesimal waves in dissipative fluids 
Reflection and refraction 
Normal incidence 
Oblique incidence 


PB 150 198 
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The equations of hydrodynamics for plane, one-dimen- 
sional motion in a viscous, thermally conducting fluid 
Propagation in a nondissipative gas 
Eulerian coordinates 
Lagrangian coordinates 
Propagation in a viscous, thermally conducting perfect 
gas 
Perturbation solution for the case of sinusoidal 
piston motion 
Propagation of a step-wave of small amplitude 
A simplified theory for waves of moderately small 
amplitude in dissipative gases 
Reflection and transmission 
The mechanics of reflection and transmission 
Shock formation in the presence of a rigid wall 


Research Lab. of Electronics, Mass. Inst. of Tech., 
Cambridge. 
MEASUREMENTS OF SOUND ATTENUATION IN 
THE ATMOSPHERE (PART 1), PULSE DISTRIBU- 
TION ANALYSIS OF SCATTERED SOUND (PART II) 
by Uno Ingard, Stanley K. Oleson, and Michael D. 
Mintz. Final rept. on Contract AF 19(604)2051. 
4 Nov 60, 55p. 10 refs. AFCRL-TR-60-431; 
AD-248 636. 
Order from LC mi$3.60, ph$9.30 PB 153 906 
An attempt is made to measure acoustic scatter atten- 
uation produced by atmospheric turbulence. Labora- 
tory experiments on scattering of sound by turbulence 
are described; in particular, a new experimental 
technique involving pulse-height analysis of scattered 
sound. (Author) 


Willow Run Labs., U. of Michigan, Ann Arbor. 
REVERBERATION-ROOM ANECHOIC CHAMBER 
TRANSMISSION-MEASUREMENT TECHNIQUE, by 
S. S. Kushner and N. E. Barnett. Rept. on Dynamic 
Problems in Flight Vehicles, Contract AF 3X616)3435. 
Apr 59, 53p. 8 refs. WADC Technical rept. 59-130; 
AD-215 221. 

Order from LC mi$3.60, ph$9.30 PB 155 382 
This report released for sale to the public 12 Apr 61. 


A preliminary investigation was undertaken to charac- 
terize several parameters involved in a reverberant 
source room-anechoic termination method for meas- 
uring acoustic transmission. This method appears 
potentially capable of evaluating the acoustic transmis- 
sion in great detail of samples possessing widely di- 
vergent physical characteristics. Exploratory experi- 
mentation included examination of reverberation-room 
diffusion, termination diffraction and directionality, 
effects of sample mass on transmission, and trans- 
mission of various stiff-panel configurations. (4thor) 


Electricity and Magnetism 


Carnegie Inst. of Tech., Pittsburgh, Pa. 
HIGH MAGNETIC FIELDS, by Martyn H. Foss. Tech- 
nical rept. no. 3 on Contract N7onr-30X01). [1950] 
22p. M-4278; ATI-52 532. 
Order from LC mi$2.70, ph$4.80 PB 154 864 
This report released for sale to the public 24 Mar 61. 


Obtaining very high magnetic fields, several million 
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gauss, is physically possible. The limitation is the 
large power requirement. A good background for the 
design of practical magnets is found in the study of an 
"jdeal" magnet which has the optimum current density 
distribution. Two designs of coils are discussed. The 
first comes close to the optimum and the second makes 
the region where the field is developed very 
accessible. (Author) 


Diamond Ordnance Fuze Labs., Washington, D. C. 
THE ELECTROSTATIC POTENTIAL DUE TO A 
POINT CHARGE IN THE PRESENCE OF A CON- 
DUCTING SPHERE AND AN INFINITE GROUND 
PLANE, by Clyde Morrison and Nick Karayianis. 

1 Feb 60, 27p. 5 refs. TR-804; AD-238 626. 
Order from LC mi$2.70, ph$4.80 PB 148 958 


The solution of a particular electrostatic potential 
problem involving a conducting sphere and infinite 
ground plane in the presence of a point charge is dis- 
cussed, Use is made of the conventional imaging 
method to obtain the solution in terms of Lambert 
series. It is shown how some of the resultant series 
may be combined and expressed as contour integrals 
in the complex plane, and how, by a suitable defor- 
mation of the contour, the series may be transformed 
into an extremely rapid convergent series. The con- 
tour method is used to obtain very simply an asymp- 
totic expansion of part of the solution for a limiting 
case of the problem which was obtained very labori- 
ously by Schlomilch. (Author) 


Digital Computer Lab., U. of Illinois, Urbana. 
COMPUTATION OF ORDER PARAMETERS IN AN 
ISING LATTICE. BY THE MONTE CARLO METHOD, 
by J. R. Ehrman, L. D. Fosdick and D. C. Hands- 
comb. Rept. on Contract Nonr-1834(27). 15 Apr 60, 
44p. ll refs. Rept. no. 98; AD-236 208. 
Order from LC mi$3. 30, ph$7. 80 PB 154 103 
The long-range and short-range order parameters are 
computed for the ising lattice using a Monte Carlo 
sampling scheme. The square lattice, the simple 
cubic lattice, and the body-centered cubic lattice are 
considered. In the three dimensional calculations 
both the antiferromagnetic and ferromagnetic cases 
are considered as well as the coupling to an external 
magnetic field of various strengths. Agreement is 
found where the results can be compared with the ex- 
act two dimensional results, and in the three di- 
mensional case the results agree with those obtained 
from series approximations in the regions where the 
series approximations are valid. The present method 
appears to give good results for the short-range order 
even very close to the critical temperature, but in 
this neighborhood the long-range order estimate is 
crude. The computations were performed on the high- 
speed computer ILLIAC. (Author) 


Douglas Aircraft Co., Inc., Santa Monica, Calif. 
SOME NOTES ON THERMOELECTRIC EFFECTS. 
MODEL, GENERAL, by L. L. Schilb. 1 July 60, 
40p. 8 refs. Rept. no. SM-37637. 
Order from LC mi$3.00, ph$6.30 PB 152 061 
With the increasing interest in semi-conductor re- 
search, thermoelectric equipment will be competitive 
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with other methods of cooling and power generation in 
the near future. It seems, therefore, that a complete 
understanding of thermoelectric phenomenon will be 
important to the engineer. The basic thermodynamic 
principles of these effects are developed and investi- 
gated in this report. Design philosophies are sug- 
gested for both cooling and power generation. The 
basic thermo-physical equations have been presented 
for computer programming. A simple computer pro- 
gram for thermoelectric cooling has been included. 
This program will aid feasibility studies of vehicle 
cooling. (Author) 


Electrical Engineering Research Lab., U. of Texas, 

Austin. 
A SURVEY OF PAST AND PRESENT INVESTIGA- 
TIONS OF THE NATURAL EARTH CURRENTS, by 
George H. Hopkins, Jr. Rept. on Contract Nonr- 
375(01). 1 Apr 60, 37p. 24 refs. Rept. no. 113; 
AD-235 463. 
Order from LC mi$3. 00, ph$6. 30 PB 154 102 
Earth current measuring systems are discussed, the 
results of the investigations are summarized, and an 
outline summary of the current theories is given. 
Measurement programs in progress are concentrating 
increasingly on the short-period activity, and on cor- 
relating the geomagnetic and earth current fluctua- 
tions. (Author) 


Electro-Optical Systems, Inc. , Pasadena, Calif. 
STUDY OF ELECTRICALLY EXPLODED WIRE 
MATERIALS, by F. Webb. Quarterly progress rept. 
no. 4, 1 Apr-31 July 59, on Contract DA 04-495-ORD- 
1298. 25 Aug 59, 35p. 13 refs. EOS rept. 210-QL-4; 
AD-228 063. 

Order from LC mi$3.00, ph$6. 30 PB 155 573 
This report released for sale to the public 19 Apr 61. 


High energy densities were achieved of the order of 
10 to 15 ev/atom under some conditions. Electrical 
conduction in very dense gases above the critical point 
is inferred. A rapidly expanding luminous zone (pre- 
shock wave) and its possible interaction with a rare- 
faction wave was observed. Some of the causes of the 
voltage and current wave forms as well as fast wire 
exploding mechanisms are discussed. (Author) 


Institute for Fluid Dynamics and Applied Mathe- 
matics, U. of Maryland, College Park. 
THE CONTAINMENT OF PINCHED DISCHARGE BY 
AN AXIAL MAGNETIC FIELD, by R. K. Jaggi. Rept. 
on Contract AF 18(600)1315. Dec 60, 15p. 4 refs. 
Technical note BN-221; AFOSR-47; AD-249 477. 
Order from LC mi$2. 40, ph$3. 30 PB 154 080 


A calculation of the loss of deuterons from a pinched 
current to the wall of the container given by G. Thom- 
son (Phil. Mag. 32:886, 1958) is extended so that ac- 
count is taken of an axial magnetic field. Such afield 
can materially reduce the particle loss. (Author) 


Laboratorie de Ferromagnetisme, Institut de 
Physique, Strasbourg (France). 
PREPARATION OF IRON PHOSPHIDES, IRON 
BORIDES, COBALT BORIDES, AND THE STUDY OF 
THEIR DIFFERENT MAGNETIC PROPERTIES, by 
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M. R. Forrer. Final technical rept. no. 2 for 

| jan-31 Dec 60 on Contract DA 91-591-EUC- 1370. 
[1961] 1Sp. 14 refs. AD-250 379. 
Order from LC mi§$2. 40, ph$3. 30 PB 154 364 
Fe,P is a normal ferromagnetic compound with a 
Curie point at 443°C, and an absolute saturation mo- 
ment of 1, 84 y,, for one Iron atom of the compound. 
Fe,P is only ferromagnetic at lowtemperatures below 
its‘Curie point at -7°C. Two Iron borides Fe B and 
FeB are ferromagnetic at room temperature. FeB 
has an orthorhombic unit cell. Its Curie point is at 
309°C. Fe,B has a quadratic unit cell with a Curie 


point at 740°C and an anomaly temperature at 245°C. 

Co9B has a Curie point at 155°C and an absolute satu- 
ration moment of O 75 p, for one atom of Cobalt. 

CoB has a Curie point a 478°C + 2°C and CoB is not 
ferromagnetic at room temperature. 


Stanford Research Inst., Menlo Park, Calif. 
A STUDY OF CORONA DISCHARGE NOISE IN AIR- 
CRAFT ANTENNAS, by A. Vassiliadis. Technical 
rept. 70 on Contract AF 19(604)3458. Aug 60, 117p. 
di refs. SRI Proj. 2494; AFCRL-TN-60-1107; 
AD-249 378. 
Order from LC mi$6.00, ph$18. 30 PB 154 078 
This study was conducted to investigate the character- 
istics of radio noise interference which is caused by 
corona discharges on the aircraft. The discharge, 
which consists of numerous high-energy pulses of 
current, Causes electromagnetic interference which 
couples to an aircraft antenna. The character of the 
noise pulses at the antenna depends not only on the 
origina] characteristics of the corona but also on the 
aircraft structure and aircraft resonances which in- 
fluence the frequency spectrum of the pulses. Tech- 
niques developed at SRI made it possible to measure 
the power spectrum of the noise source and the mag- 
nitude of the coupling function from the various 
vulnerable spots on the aircraft to a particular an- 
tenna location. Rational function approximations which 
were obtained for the coupling functions, are inter- 
preted as network transfer functions where the corona 
pulse as determined from measurements is the input 
while the output is the noise pulse at the antenna 
terminals. The characteristics of the noise are cal- 
culated for a particular aircraft and antenna, e.g., a 
Boeing 707 tail-cap antenna. It is shown that under 
relatively heavy charging conditions the decoupled dis- 
charge method assuming 50 db of decoupling is supe- 
rior to a blanker operating under ideal] conditions. 
(Author ) 


Electronics 


Army Signal Research and Development Lab. , Fort 
Monmouth, N. J. 

PROCEEDINGS OF THE ANNUAL SYMPOSIUM ON 
FREQUENCY CONTROL (NO. 14), 31 MAY, 

\-2 JUNE 60, ATLANTIC CITY, N. J. 28 Sep 60, 
449p. 116 refs; AD-246 500. 

Order from LC mi$11. 10, ph$68. 10 


Contents: 
Acoustic behavior of modified synthetic quartz; Piezo- 


PB 153 716 


electric properties of cadmium sulfide crystals; Study 
of methods for improving the quality of synthetic 
quartz; Influence of lattice parameters on the proper- 
ties of crystal resonators; Measurements of the vibra- 
tions of quartz plates; Coupled contour and thickness 
shear vibrations; Parallel field excitation of thickness 
modes of quartz plates; Effects of initial stress on 
quartz plates vibrating in thickness modes; The aging 
of aluminum plated 16.5 Mc. AT-cut quartz resona- 
tors; Nuclear radiation effects in quartz crystals; 
Development of precision crystal units for satellite 
use; Design of low frequency AT-cut resonators; Sta- 
bility of crystal oscillators; Quartz crystal units and 
precision oscillators for operation in severe mechani- 
cal environments; The micro-module program; Effects 
of thermal noise on the frequency of a regenerative 
oscillator; Is the fine structure constant invarient; 
Work on atomic frequency standards at the National 
Physical Laboratory during 1959-1960; Preliminary 
results on project WOSAC; A superior atomic clock 
for continuous long time operation; Results of GBR ex- 
periment; Stabilization of VLF transmissions at NBA; 
Timing potential of Loran-C; NBS atomic frequency 
standards; Molecular beam devices with storage boxes; 
Missile-borne atomicron frequency standards; Effect 
of molecular frequency spread on emission in cavities; 
Frequency shifts of microwave resonance in a gas cell 
using optical pumping; Design considerations for a 
self-contained ammonia maser oscillator; Description 
of a long cesium beam frequency standard; VHF crys- 
tal filters; Development of quartz crystal synthesizers 
Tuning forks as circuit elements; Frequency standards 
for military applications; Frequency and phase con- 
trol of local oscillators by transmitters of standard 
frequency 


Chalmers U. of Tech. (Sweden). 
ELECTROMAGNETIC AND SPACE CHARGE WAVES 
IN A SHEATH HELIX, by Sven Olving. Rept. no. 6 
on Contract AF 61(052)159. 1960, 90p. 46 refs. Re- 
search Lab. of Electronics rept. no. 49; AFCRC-TN- 
60-564; AD-242 188. 

Order from LC mi$4.80, ph$13.80 PB 150 414 
The electromagnetic interaction between a sheath helix 
and an electron beam is investigated theoretically. 
The whole doubly infinite set of space charge waves is 
included and approximate expressions for their propa- 
gation constants are derived. The validity and prop- 
erties of these expressions are analyzed. Only the 
first order (i.e. dominant) slow space charge wave is 
amplified in the system while higher order waves, 
which propagate with constant amplitude, show certain 
transformation properties. The analysis also shows 
that previous theories fail near the low electron ve- 
locity end of the amplification region. The velocity 
bandwidth of traveling wave tubes is considerably 
wider than these theories indicate. (Author) 


Polytechnic Inst. of Brooklyn, N. Y. 

D. C. EFFECTS IN FERROMAGNETIC RESONANCE 
OF THIN NICKEL FILMS, by Walter G. Egan 
(Doctoral thesis) and Hellmut J. Juretschke. Technical 


rept. no. 10 on Contract Nonr839(06). 1 June 60, 84p. 
18 refs; AD-238 472. 
Order from LC mi$4. 80, ph$13. 80 PB 148 757 


Ferromagnetic resonance has been observed in nickel 











films thin compared to their skin depth by the ap- 
pearance of d.c. electric fields in the film plane. 
These d.c. voltages have been attributed primarily to 


the Hall effect interaction of the microwave electric and 


magnetic fields by virtue of the precession of the 
magnetization. This report deals with the design and 
execution of a series of experiments to test fully a de- 
tailed theory following this assumption proposed by 
Juretschke. Pulsed microwave energy at a frequency of 
10 KMC and peak powers of 5. 6 KW impinges upon a 
nickel film located transversely in a waveguide infront 
of a short of adjustable spacing and the observed volt- 
age in the film plane is measured as a function of film 
location, incident microwave powcr, direction and 
magnitude of a static magnetic field. With respect to 
the latter, the voltage displays a pronounced peaking 
near the condition for ferromagnetic resonance, As 
predicted by the theory, the signal is composed of two 
contributions, one due to the Hall effect, the other due 
to the ferromagnetic magneto- resistive anisotropy. 

All detailed features of the theory have been verified, 
in an experimental arrangement in which greatest care 
was taken to subject the film to controlled and known 
local electromagnetic fields, since the microwave 
boundary conditions at the film can critically influence 
the observed effects. Four typical films investigated 
in detail by this method give values of surface resis- 
tivity and extraordinary Hall coefficient larger than at 
d.c., while the anisotropic resistivity remains 
unchanged. (Author) 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
AN ANALYSIS OF A SYSTEM FOR THE DETERMI- 
NATION OF MICROWAVE REFLECTION COEF- 
FICIENTS, by W. L. Starr, R. D. Hitchcock and 
others. 30 Apr 54, 2lp. Technical memo. M-090. 
Order from LC mi$2.70, ph$4. 80 PB 154 631 


A system for determining microwave reflection coef- 
ficients by multiple reflections is described and theory 
presented. This theory yields an expression giving 
electric field intensity, E, as a function of distance, 
x, and reflection coefficient, r. In order to attain the 
desired agreement between data and theory, attenu- 
ation and floor reflection had to be considered. 
Computation of the reflection coefficient of one ma- 
terial is given as an example of the application of this 
theory. (Author) 


Ramo-Wooldridge Div., Canoga Park, Calif. 
TRANSIENT AND STEADY STATE BEHAVIOR IN 
CESIUM ION BEAMS, by J. M. Sellen and H. Shelton. 
Rept. on Contract AF 49(638)886. [1960] 63p. 6 refs. 
RW-RL-186; AFOSR TN-60-1395; AD-250 289. 

Order from LC mi$3.90, ph$10.80 PB 154 460 


A series of experiments with broad cesium ion beams 
is described. These experiments relate to both the 
transient behavior and the steady state behavior in 
these high perveance beams The techniques and the 
experiments themselves are a continuation and an ex- 
tension of a program of study in the problems of 
charge neutralization. From the results of the experi- 
ments , an involved pattern of behavior in these ion 
beams has been revealed. In some instances, the re- 
sults may be interpreted simply, while other pheno- 
mena are only suggestive of the mechanisms which 
produce them. Attempts are made to interpret the 
behavior of the beam and to construct models which 
may hope to account for the observed results. 


Molecular Physics and Spectroscopy 


California U., Berkeley. 
AN LCAO TREATMENT OF THE ACIDITY OF HY- 
DROCARBONS, by Andrew Streitwieser, Jr. Rept. on 
Contract AF 49(638)105. 3 Mar 60, 23p. 9 refs. 
AFOSR rept. no. TN-60-162; AD-233 688. 
Order from LC mi$2. 70, ph$4. 80 PB 153 655. 


Determinations were made of the extent to which the 
simple molecular orbital theory quantitatively corre- 
lates the pK values of McEwen (J. Am. Chem. Soc. 
58:1124, 1936) and acidities of some hydrocarbons. 
The following assumptions were made: (1) the acidity 
of hydrocarbon is proportional to the change in the 
1-bond energy resulting from the difference in config- 
uration between the hydrocarbon and the corresponding 
anion; (2) effects such as changes in 9-bond energies 
and solvation are relatively constant from one system 
to another; and (3) and strain energy is the same in 
both the hydrocarbon and anion. Correlation of acidi- 
ties with simple molecular orbital calculations was 
plotted. In the scatter of points a good straight line 
emerged through the compounds wnose anions were 
expected to be completely coplanar. The anions of the 
other compounds containing aryl groups were less 
acidic than predicted by the correlation by about 4 pK 
points per nonplanar phenyl group. In all of the pre- 
dicted results the anion-stabilizing character of the 
5-membered ring was evidenced. 


Catholic U. of America, Washington, D. C. 
AN LCAO MO SCF STUDY OF THE ELECTRONIC 
STATES OF SEVERAL LINEAR HYDROGEN COM- 
PLEXES, by Anthony R. Ruffa and Virginia Griffing. 
Rept. on Contract AF 18(600)1537. [1960] 17p. 
8 refs. AFOSR-TN-60-735; AD-248 888. 
Order from LC mi$2.40, ph$3.30 PB 153 829 


This study is an attempt to determine for what dis- 
tance of approach the two diatomic molecules make a 
transition into the four atom complex. At large sepa- 
rations, the hydrogen molecules may be considered 
separately, with their interaction considered as a per- 
turbation on the system. However, as the separation 
of the molecules begins to approach the magnitude of 
their interatomic separation, this method becomes 
highly inaccurate and hence ineffective. Therefore, 
for small intermolecular separations, the calculation 
must involve the four atom system as a whole. 


Catholic U. of America, Washington, D. C. 
A THEORETICAL INVESTIGATION OF THE 
EXCITED STATES OF LINEAR Hz, by Harry L. 
Morrison and Virginia Griffing. Rept. on Contract 
AF 18(600)1537. [1960] 17p. 9 refs. AFOSR-TN-60- 
734; AD-248 887. 
Order from LC mi$2.40, ph$3.30 PB 153 828 
This study is concerned with the explicit calculation 
of electronic states that can be constructed from a 
linear combination of 1s atomic orbitals for the 
doubly occupied orbital and linear combinations of 2s 
and 2p atomic orbitals for several singly occupied 
excited orbitals. The variation of the total energy of 
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Hg as a function of the internuclear distance 1s swdied 
for three electronically excited states. The extent of 

urbation of the closed shell orbital by the excited 
singly occupied orbital is estimated. 


Colorado U., Boulder. 
INTERRUPTION OF NUCLEAR SPIN DIFFUSION, by 
D. A. Jennings and W. H. Tanttila. Technical note on 
Contract AF 49(638)611. Oct 60, Llp. 12 refs. AFOSR 
TN-60-1184; AD-246 515. 
Order from LC mi$2. 40, ph$3. 30 PB 153 207 
Experimental results are shown in which the nuclear 
spin diffusion responsible for nuclear relaxation at low 
temperature, under certain circumstances, can be in- 
terrupted by introducing strains into crystals either by 
the paramagnetic impurity introduced into the crystal 
or by surface strains made to be significant by grind- 
ing the sample to a powder. Nuclei with large quadru- 
pole moments, such as iodine, have their spin diffu- 
sion strongly interrupted whereas nuclei with no quad- 
rupole moment, such as fluorine, show no effect of 
strains on the spin diffusion. The interpretations are 
made from measured values of the spin-lattice relaxa- 
tion time at liquid helium temperature. (Author) 


General Atomic, San Diego, Calif. 
CONDENSATION OF ATOMIC AND MOLECULAR 
HYDROGEN AT LOW TEMPERATURES, by R. T 
Brackmann and Wade L. Fite. Rept. on Contracis 
AF 49(638)301 and AF 49(638)356. 30 Jan 61, 26p. 
6 refs. GA-1683; AFOSR TN-60-1246. 
Order from LC mi$2. 70, ph$4. 80 PB 154 457 
With the use of reflected modulated atomic beam tech- 
niques, the reflection of hydrogen atoms and molecules 
at cold surfaces has been examined. It was found that 
at low temperatures (~4°K) hydrogen atoms reflect as 
atoms with a very high probability. The reflection of 
hydrogen molecules is strongly dependent upon the 
amount of water vapor condensed on the target pre- 
viously to or simultaneously with the H2. The fact that 
condensation of stable gases can be affected by simul- 
taneous condensation of water vapor at temperatures 
exceeding the gases’ normal boiling points leads to an 
application in the form of an extraordinarily inexpen- 
sive way to produce vacuums in the 10-5 mm Hg range. 
(Author) 


Guggenheim Jet Propulsion Center, Calif. Inst. of 
Tech., Pasadena. 

EQUILIBRIUM EMISSIVITY CALCULATIONS (FROM 
SPECTROSCOPIC DATA) FOR CO, AT 300°K AND AT 
600°K, by M. Lapp and S. S. Penner. Technical rept. 
no. 32 on Contract Nonr-220(03). June 60, 19p. 22 refs; 
AD-239 404. 

Order from LC mi$2. 40, ph$3. 30 PB 148 935 
Equilibrium emissivities were computed for carbon di- 
oxide by using available low-temperature spectro- 


Scopic data. Satisfactory agreement with empirical re- 


sults at 600°K is obtained if the assumption is made 
that the emissivity is determined by the statistical 
Superposition of randomly distributed bands. (Author) 
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Iowa Engineering Experiment Station, Ames. 
TEMPERATURE DEPENDENCE OF SOUND DIS- 
PERSION IN HALO-METHANE GASES, by Sam 
Legvold, Robert C. Amme, and Leonard M. Valley. 
Rept. on Contract AF 18(600)1496. Mar 58, 69p. 

43 refs. AFOSR TN-60-1206; AD-246 239. 
Order from LC mi$3. 90, ph$10. 80 PB 153 082 


The interferometer used in the studies may be usedas 
an absolute instrument in the determination of relax- 
ation absorption. Inflection frequencies of the velocity 
dispersion in the methane derivatives studied donot 
change rapidly with temperature. Therefvre, their 
relaxation times are not strongly temperature de- 
pendent. Series excitation which prevails at room 
temperature persists as the temperature is increased 
The energy excitation theory postulates the existence 
of a minimum energy of approach which is propor- 
tional to the energy of the lowest mode of vibration. 
The temperature dependence of collision lifetime pre- 
dicted by theory based on this hypothesis is in wide 
disagreement with the results of this study. There- 
fore, the assumption of such a threshold energy can- 
not be correct. Contrary to the result of Arnold, et. 
al. (Trans. Faraday Soc. 53:738, 1957), a distinct 
preference of the Landau- Teller temperature de- 
pendence over the exponential T to the -1 power de- 
pendence has been observed. However, the Landau- 
Teller theory does not account for the peculiar linear 
dependence of the logarithm of collision lifetimes 
upon the lowest mode of molecular vibration. Reason- 
able values for the range of intermolecular forces 
are obtained from this study. (Author) 


Mallinckrodt Chemical Lab., Harvard U., 
Cambridge, Mass. 
MICROWAVE SPECTRUM, BARRIER TO INTERNAL 
ROTATION AND QUADRUPOLE COUPLING OF 
ACETYL BROMIDE, by Lawrence C. Krisher. Rept. 
on Contract Nonr-1866(14). [1960] 18p. 13 refs. 
AD-239 170. 


Order from LC mi$2.40, ph$3. 30 PB 148 563 
The microwave spectra of the two acetyl bromide 
Pag , 


species, CH3COBr’” and CH3COBr 1 have been in- 
vestigated in the region 12,000 to 33,000 Mc. The 
bromine nuclear quadrupole hyperfine splittings were 
analyzed to give values for the quadrupole coupling 
constants. The observed coupling constants indicate a 
considerable deviation from cylindrical symmetry of 
the electric field gradient about the C-Br bond. Sev- 
eral of the rotational transitions were further split 
into doublets due to the hindered internal rotation of 
the methyl group. The quadrupole hyperfine and in- 
ternal rotation splittings were found to be essentially 
independent, and analysis of the latter gives a barrier 
to internal rotation of 1305 + 30 cal/mole. (Author) 


Massachusetts Inst. of Tech., Cambridge. 
SOLID-STATE AND MOLECULAR THEORY GROUP. 
Quarterly progress rept. no. 36 on Contract 
Nonr-1841(34), 15 Apr 60, 37p. 26 refs. AD-235 577. 
Order from LC mi$3. 00, ph$6. 30 PB 154 092 


Contents: 
Spinor waves ina crystal, by E. D. Thompson 
Neutral iron series atom Hartree-Fock solutions, by 








R. E. Watson 
Computer programs for APW method, by J. H. Wood 
Energy bands in semi-conductors, by F. W. 

Quelle, Jr. 

Automatic coding, symbol manipulation and related 
topics, by M. J. Bailey, M. P. Barnett, E. J. D. 
Carter, D. E. Ellis and S. C. Plumb 

Non-empirical quantum chemical calculations, by 
M. P. Barnett 

Programs for evaluation of molecular integrals: four 
center integrals, by D. P. Merrifield (See also 
PB 152 863) 


Michigan U. Coll. of Engineering, Ann Arbor. 
THEORY OF SPHERICAL TOP MOLECULES. THE 
VIBRATION-ROTATION ENERGIES OF TETRA- 
HEDRAL XY4 MOLECULES. I. THE VIBRATION- 
ROTATION ENERGIES OF }ETRAHEDRAL XY4 
MOLECULES. II. THE FUNDAMENTAL v 3 OF 
CH4, by K. T. Hecht. Technical rept. on Contract 
Nonr-1224(15). June 60, 80p. 5 refs. UMRI 03114; 
AD- 241 160. 

Order from LC mi$4.50, ph$12.30 PB 149 567 
An outline of basic theory is given. The vibration- 
rotation perturbation terms to third order of approxi- 
mation are classified according to their symmetry, 
and it is shown how this classification can be used to 
simplify the calculation of the energies. Explicit ex- 
pressions are given for the pure vibrational energies 
of the simpler bands. Explicit numerical values are 
also given for the matrix elements of the Hamiltonian 
for the rotational sublevels of types Aj, A2, E, F}, 
and F2 from which the rotational energies of the 
vibrational ground state and the infrared active funda- 
mentals can be computed. (Author) 


Optics 


Army Signal Research and Development Lab., Fort 
Monmouth, N. J. 
INSTRUMENTATION FOR RADIATION TRANSFER 
MEASUREMENTS OF VISIBLE LIGHT THROUGH 
THE ATMOSPHERE, by Israel Cantor. Oct 60, 50p. 
8 refs. USASRDL Technical rept. 2152; AD-249 321. 
Order from LC mi$3. 30, ph$7. 80 PB 154 530 


The equipment described was developed in support of 
an internal research and development program to 
measure the ratios of diffuse to direct light trans- 
mission factors under different weather conditions for 
various fields of view. Two main approaches, sup- 
ported by a photographic method, were taken for the 
light source and receiver. One approach involved a 
steady or continuous light source with a highly sensi - 
tive, wide-range logarithmic-type receiver. The 
other method included a light-flashing unit with a fil- 
tered, pulse-sensitive receiving set. (Author) 


Laboratoire d'Infra Rouge Technique et Applique, 
Gif-Sur-Yvette (France). 
CONSTRUCTION OF AN INFRA RED SOURCE OF 
HIGH LUMINANCE. Final technical rept. for 1 June- 
30 Sep 60 on Contract DA 91-591-EUC-1130, 
01-1413-59. [1960] 37p. 8 refs. 
Order from LC mi$3.00, ph$6. 30 PB 153 467 


Work was devoted to the spectroscopic study of cad- 





mium sulphide, either pure or activated with silver or 
indium, and mercury sulphide. Besides the red radia- 
tion already known from ultra-violet irradiation ex- 
periments, a green light of unknown origin was ob- 
served, its wavelength being close to that character- 
istic of the abosrption limit of cadmium sulphide. This 
radiation has no appreciable inertia and is therefore of 
interest for optical telecommunication. It appears to 
compete with the red or infra-red radiation in which 
we are interested, and it probably plays a part in the 
destruction of powders by bombardment. An investiga 
tion of this phenomenon is therefore important, 
especially since an effect of similar origin is observed 
in the case of mercury sulphide. The first results of 
this research are given, together with some theoreti- 
cal observations aimed at its interpretation. (Author) 


Naval Aviation Ordnance Test Station, Chincoteague, 
Va. 
AIR TO GROUND INFRARED SURVEY STUDY, by 
L. C. Parker. Final rept. 13 Mar 59, 80p. 16 refs. 
NAOTS rept. no. 9-59; AD-212 087. 
Order from LC mi$4. 50, ph$12. 30 PB 155 437 
This report released for sale to the public 18 Apr 61. 


The infrared survey project was conducted to obtain 
basic data on the spectral distribution and absolute 
value of infrared radiation of militarily significant 
ground targets, and to measure transmission losses 
under various atmospheric conditions for comparison 
and correlation with existing atmospheric attenuation 
data. A Barnes Engineering Company radiometer, 
model number R-8D2, was used as the data gathering 
device. Seven flights were made in a P2V-6Maircraft, 
followed by five in an HUS-1 helicopter. It was found 
that the P2V-6M was unsatisfactory as a test vehicle, 
particularly at low altitudes. (Author) 


Naval Ordnance Lab. , Corona, Calif. 
INFRARED SPECTRAL EMISSIVITY OF OPTICAL 
MATERIALS, by Donald L. Stierwalt. 15 Jan 61, 35p. 
55 refs. NAVWEPS rept. 7160; NOCL rept. 537; 
AD-250 530. 
Order from OTS $1.00 PB 171 254 
The spectral emissivity of several optical materials 
was measured in the 2- to 15-micron region of the in- 
frared spectrum, at temperatures of 40 to 180°C. The 
emission from each sample was compared with that 
from a black body, by means of a modified Beckman 
IR-3 spectrophotometer. Spectral emissivity curves 
are presented for germanium, silicon, cadmium 
sulfide, KRS-5, glass, and quartz. From these data, 
the absorption coefficient was calculated for ger- 
manium and for cadmium sulfide. The results indicate 
that this method is an excellent one for measuring low 
values of the absorption coefficient. (Author) 


Ultrasonics Lab., Michigan State U., East Lansing. 
TECHNICAL REPORT NO. 1, by E. A. Hiedemann. 
Rept. on Contract Nonr-2587(01). Feb 60, 48p. 

56 refs. AD-234 229. 

Order from LC mi$3.30, ph$7. 80 PB 153 120 

Contents: 

The diffraction of light by progressive waves of finite 
amplitude, by K. L. Zankel and E. A. Hiedemann, 


792 














is 
of 


in- 
The 


a, 


cate 
low 


ite 
1, 











pub. in die Naturwissenschaften (West Germany) 
1958, v. 45, no. 7, p. 157-158 

The effect of a progressive ultrasonic wave on a 
light beam of finite width, by K. L. Zankel, pub. in 
die Naturwissenschaften (West Germany) 1959, 

y. 46, no. 3, p. 105-106 

Effects of a progressive ultrasonic wave on a light 
beam of arbitrary width, by L. E. Hargrove, 
K. L. Zankel, and E. A. Hiedemann, pub. in The 
Jnl. of the Acoustical Society of America 31: 1366- 
1371, Oct 59 

A simple method for the harmonic analysis of an 
ultrasonic wave, by Walter G. Mayer and 
gE. A. Hiedemann 

Diffraction of light by two ultrasonic waves of the 
same frequency, by K. L. Zankel 

Diffraction of a narrow beam of light by ultrasonic 
waves, by K. L. Zankel and E. A. Hiedemann 


Wayne State U., Detroit, Mich. 

THEORETICAL INVESTIGATIONS ON THE LIGHT 
SCATTERING OF COLLOIDAL SPHERES. IX 
LATERAL SCATTERING AT 90° FROM INCIDENT 
NATURAL AND LINEARLY POLARIZED LIGHT, by 
William J. Pangonis, Wilfried Heller, and Nicolaos A. 
Economou. Technical rept. no. 40 on Contract 
Nonr-736(00). 1 June 60, 43p. 8 refs; AD-239 691 
Order from LC mi$3. 30, ph$7. 80 PB 149 097 


The Mie-quantities i,, , i,and their sum are calculated 
for nonabsorbing spheres for the parameters y = 90°, 
m = 1.05 (0.05) 1.30 and a = 0. 2(0. 2) 25.6. The ex- 
perimentally important specific scattered intensity 
(1,/1,¢), is derived from (i,+ i,)/2. The periodicities 
in the prominent (secondary) i(a)-oscillations and inthe 
less pronounced primary and tertiary oscillations are 
briefly discussed. (Author) (See also PB 146 351) 


Wayne State U., Detroit, Mich. 
THEORETICAL INVESTIGATIONS ON THE LIGHT 
SCATTERING OF COLLOIDAL SPHERES. X. THE 
“SCATTERING RATIO" AND DEPOLARIZATION OF 
LIGHT SCATTERED AT AN ANGLE OF OBSER- 
VATION OF 90°, by Wilfried Heller, William J 
Pangonis, and Nicolaos A. Economou_ Technical rept. 
no. 39 on Contract Nonr-736(00). 1 June 60, 27p. 

16 refs; AD-239 690 
Order from LC mi$2. 70, ph$4. 80 PB 149 096 
The scattering ratio, 0, for non absorbing spheres 
and for an angle of observation, y, of 90° is calcu- 
lated from data given previously for m = 1.05(0. 05) 
1.30 and x = 0, 2(0. 2) 25.6. The scattering ratio 
represents the ratio of the total intensities scattered 
from a linearly polarized incident beam vibrating once 
parallel and, subsequently, perpendicular to the plane 
of observation. In the present instance of spheres, the 
results are identical with the depolarization in infi- 
nitely dilute systems. The experimentally attractive 
features of © measurements are pointed out and the 
Precautions to be observed for useful application of 
the theoretical data are enumerated. The periodici- 
ties in the @ (a@)-curves due to the primary, second- 
ary and tertiary undulations inthe basic i(d)-functions 
are briefly discussed with particular emphasis upon 
selecting conditions of optimum sensitivity of the 
method for particle size determinations, character - 
ized by an error of not more 1-3 A in particle diame- 


ter in monodisperse systems. (Author) (See also 
PB 149 097) 
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Battelle Memorial Inst. , Columbus, Ohio. 
STUDIES, RESEARCH, AND INVESTIGATIONS ON 
COMPOUNDS FORMED FROM ELEMENTS OF 
GROUPS II AND VI OF THE PERIODIC TABLE, by 
C.M. Chapman, B Paris and others. Final rept. 
for 1 Oct 58-30 Sep 59 on Contract DA 44-009-eng- 
3698. 31 Oct 59, 37p. 3 refs; AD-229 603. 
Order from LC mi$3.00, ph$6.30 PB 153 923 
The studies begun on HgSe during the previous con- 
tract have been continued The Bridgman method of 
ingot preparation has been used almost exclusively. 
The best materials prepared have carrier densities at 
room temperature on the order of 10!7 cm™%. Anneak 
ing and doping with copper have not reduced carrier 
density significantly. A sound ingot produced from 
vapor deposition of HgSe is comparable in quality to 
ingots prepared by the Bridgman method Optical 
transmission measurements on HgSe reveal a depend- 
ence of transmission edge on carrier density. As the 
carrier density is reduced, the transmission edge 
moves to longer wavelengths. An edge at approxi- 
mately 12 microns at room temperature was ob- 
served in a sample of 3.5 x 1017 cm-3 carrier den- 
sity Reflectivity and transmission data have per- 
mitted a rough calculation of the effective mass of 
carriers in HgSe. The ratio of effective mass to free- 
electron mass was computed to be in the neighborhood 
of 0.05. Studies on the HgTe-CdTe alloy system re- 
veal that a material of nominal composition 
9OHgTe-10CdTe has a transmission edge within the 
8 to 14-micron-wavelength region The position of the 
edge moves to longer wavelengths with decreasing 
cadmium content. The shift of transmission edge with 
temperature is on the order of 1x10-4ev/°C. Hall 
measurements at low temperature show that the low- 
cadmium-content alloys made thus far are p-type, 
having a hole-to-electron mobility ratio from 0.035 
to 0.01. (Author) 


Brown U., Providence, R. 1. 
INVESTIGATIONS OF SURFACE PROPERTIES OF 
SILICON AND OTHER SEMICONDUCTORS, by 
H. E. Farnsworth, J. A. Dillon, Jr. and others. 
Scientific rept. no. 4, 1 July-30 Sep 60, on Contract 
AF 19 (604)5986, Phases 1 and 2. Oct 60, 30p. 
30 refs. AD-248 540. 
Order from LC mi$2.70, ph$4.80 PB 153 849 
Contents: 
Surface structures and properties of diamond- 
structure semiconductors 
Structure of the clean (111) surface 
Adsorption rates of oxygen and carbon dioxide 
Structure of (100) surfaces 
Structure of a cleaved (111) germanium surface 
The influence of wet and dry ambients on fast 
germanium surface states 
Air-vacuum 
Dry ambients 
The effect of a constant electrical field on fast sur- 
face states of germanium 
Experimental results 
Effects of heat treatment on the conductivity of sili- 
con surfaces. 


(See also PB 150 208) 











Chicago U., Ill. 
SUMMARY OF RESULTS OF PREVIOUS RESEARCH, 
by George W. DeVore. Final rept. on Contract Nonr- 
1547(00). [1960] Sp. 9 refs. 
Order from LC mi§$1. 80, ph$1. 80 PB 148 781 
A brief summary of the results of research concerned 
with the chemical behavior of elements in natural min- 
eral systems as measured by the fractionation and 
distribution of major and trace elements between the 
coexisting minerals. 


Compagnie Générale de Télégraphie Sans Fil 

(France). 
PREPARATION OF II-1V SEMI-CONDUCTOR COM- 
POUND MIXTURES AND MEASUREMENT OF THEIR 
ELECTRICAL AND THERMAL PROPERTIES, by 
H. Guennoc. Quarterly technical status rept. no. 5, 
1 Apr-30 June 60, on Contract AF 61(052)243. [1960] 
13p. 3 refs. AD-242 540. 
Order from LC mi$2.40, ph$3.30 PB 150 545 
No change was made in the preparation of the 
Mg2Sn-Mg9Pb mixture. The preparation of Mg2Ge 
was difficult; single crystals of a size comparable to 
those obtained with Mg2Sn were hard to obtain, and 
the graphite boats were not suited for melting the com 
pound which reacts with C and sticks to the boat. 
Attempts are being made to find a better material for 
the boats. The same difficulties were met in the first 
attempts to prepare Ba compounds. Alumina boats 
were used successfully in the BagSn co-fusion experi- 
ments. Micrographic examinations on samples of the 
Mg9SnxPbj -x type indicated that as soon as the Pb 
proportion was not negligible (about 0.95) separation 
into 2 phases occurred. Samples exhibiting segrega- 
tions became homogenous after annealing at 500°C. 
Mg2SnxGe)-, mixtures were also studied. Ingots 
corresponding to x= 0.95, 0.90, and 0.10 all showed 
segregations. Resistivity measurements confirmed 
the order of magnitude of the energy gap given ina 
previous report for Mg2SnxPbj-x mixtures (See also 
PB 148 213) 


Honeywell Research Center, Hopkins, Minn. 
EFFECT OF SLIP DISTRIBUTION OF THE FRAC- 
TURE BEHAVIOR OF MAGNESIUM OXIDE SINGLE 
CRYSTALS, by R. J. Stokes, T. L. Johnson, and 
C.H. Li. Technical rept. no. 8 on Contract Nonr- 
2456(00). June 60, 40p. 16 refs. HR-60-479; 
AD-243 103. 

Order from LC mi$3.00, ph$6.30 PB 150 558 
The tensile deformation of chemically polished mag- 
nesium oxide crystals has been correlated with the 
distribution of slip at the onset of plastic flow It two 
slip bands , generated on orthogonal {110} planes , 
happen to intersect to nucleate a crack before other 
slip bands develop nearby, then the crack so formed 
is unstable and the crystal completely brittle. If, 
however there is a higher density of slip sources 
cracks can become stabilized by adjacent slip bands 
and the crystals continue to deform. Sometimes slip 
is confined to a single slip band which expands later- 
ally to fill the entire gauge length, these crystals are 
extremely ductile. The fracture behavior of a given 
crystal depends critically upon the relative orienta- 
tion, number, thickness, and spacing between slip 






bands 
cially when dislocation sources are injected into the 
crystal surface by sprinkling with carborundum be- 
fore loading. Such crystals are alwayt ductile in ten- 
sion. A similar treatment for crystals to ent 
leads to a profound change in their fracture behavior, 
(Author) 


The density of slip may be increased artifi- 


Laboratoire Central des Industries Electriques 

(France). 
RESEARCH ON THERMOMAGNETOELECTRIC 
EFFECTS IN SEMI-CONDUCTOR, by P. Aigrain. 
Final rept. for 15 Sep 58-15 Sep 59 on Contract 
AF 61(052)138. [1960] 9p. 1 ref. AFCRC-TR-59-293; 
AD-243 488. 
Order from LC mi$1.80, ph$1.80 PB 152 199 
An attempt was made to determine whether a study of 
thermomagnetoelectric effects, in combination with 
magnetoconductance effects could be used to investi- 
gate the band structure of semiconductors. Samples 
of n- and p-type Mg2Sn were prepared by varying the 
rate of crystal growth from the melt; n- and p-type 
crystals were produced by growth rates of 75° and 
150°C/hr, respectively. The ingots were either single 
crystals or large-grain polycrystals. Single crystal- 
oriented specimens were cut from these; the orienta- 
tion was carried out with an X-ray diffractometer 
Magnetoconductance measurements on p-type Mg9Sn at 
77K yielded values of 91072 ohm/cm and 200 cc/coul 
for 09 and fa, respectively. These observations, to- 
gether with thermoelectric power measurements indi- 
cated that the top of the valence band is probably made 
up of a single isotropic valley with an effective mass 
of (0.14 = 0.03)mo. The bipolar Nernst effect of 
Mg2Sn was large enough to indicate that both Mg 2Sn 
and Mg2Sn-Mg2Pb have potential value as heat 
detectors. 


Laboratory of Chemica! and Solid-State Physics, 

Mass. Inst. of Tech., Cambridge. 
ANNUAL RESEARCH REPORT. Rept. on Govern- 
ment-sponsored research. 15 July 60, 63p. 116 refs 
AD-243 048. 
Order from LC mi$3.90, ph$10.80 PB 150 642 
Solid State and Molecular Theory: Calculations on 
atoms, molecules, and solids; Non-empirical quan- 
tum chemistry; and Automatic coding. Structure of 

ids by X-Ray and Neutron Diffraction: Order-dis- 

order in alloys; Distortion in metals; Neutron diffrac 
tion; Magnetic studies; Crystal structures of bio-or- 
ganic compounds; Zeolites; and Inorganic compounds 
Low Temperature and Thermal Properties of Matter: 
Statistical thermodynamics; Cryogenic engineering; 
Phase transitions and specific heat measurements; 
Low temperature physics; and Elastic and thermal 
properties of solids Nuclear Magnetic Resonance: 
Structural and molecular motion in solids; and High 
resolution nuclear resonance spectra; Molecular 











Spectroscopy: Far IR spectroscopy; and IR studies of 


hydrogen bonding. Interatomic and Intermolecular 





Forces: Scattering of high velocity molecular beams; 
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and Gaseous diffusion measurements; Transition 
Metal Compounds: Electronic structure of 6-diketone 
complexes of metal ions; Tetrahedral Ni(II), tetra- 
hedral Co(II), and isonitrile complexes; Thermody- 
namics and preparation of B compounds; Sulfoxide 
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complexes; Vibrational spectra of X2SO molecules; 
ral and magnetic properties of the d6 configura - 
tion; and Metal carbonyls; Electrical and Optical 
Properties of Thin Metal Deposits . Physical Chemis - 
f Macromolecules: Thermodynamics and statis - 
tical mechanics of dilute polymer solutions; and Dy- 
namics of chain configuration. Physical Metallurgy. 
Mechanical Properties of Solids. 














Lincoln Lab., Mass. Inst. of Tech., Lexington. 
ANTIFERROMAGNETIC RESONANCE IN (Cr903))-x 
(AlgO3)x SINGLE CRYSTALS, by S. Foner. Rept. on 


cualescence by vacancy diffusion through the matrix. 
It is shown that the experimental observations are in 
better accord with the short-circuit diffusion theory. 
Interpretation of the experimental observations on the 
basis of the short-circuit diffusion mechanism leads 
to a value for the activation energy for diffusion along 
a dislocation line. For aluminum this value is calcu- 
lated to be 0.7eV. (Author) 


[New Jersey] Ceramic Research [Station] Rutgers 
State U., New Brunswick. 
AGING OF FERROELECTRICS (PART 1). SYMME- 


3: t AF 19(604)7400. 13 Jan 61, 10p. 16 refs. TRY OF THE LOW TEMPERATURE PHASE OF 
sap-000¢: aap op hy cisitae date as BARIUM TITANATE (PART 2) by E. Sawaguchi and 

9 LC mi$1.80, 1.80 PB 154 06 M. Charters. Technical rept. no. 1, parts 1-2 on 
a -—_ pas . Contract AF 30(602)1882. 1 July 59, 121p. 21 refs 

of Results of pulsed field antiferromagnetic resonance RADC-TR-59-128; AD-227 737. 
(AFMR) experiments are briefly summarized for the Order from LC mi$6. 30, ph$19. 30 PB 150 915 

- >rystal syst Cc 1-X. (Al 

; ULE of temeeaamce +203) tow y 30x 008. Aging of ferroelectrics: The mechanism of aging in 

Ie 0.006, 0.008, 0.06, 0. i , O29 and 0.9. The tempera - solid solution types of ferroelectrics received major 
re dependence of the critical field, (2 AK)1/2 for attention because the rapid aging phenomena is most 
pure Cr203 and X= 0.1 are compared in detail. The convenient for experimental study. The theory previ- 

le | increase of (2 AK)1/2 at 4.2 K from about 59 kilo- ously developed, which attributes the aging to the 

I- gauss for Cr203 to 79 kilogauss for X= 0.1 is attri- growth and stabilization of a polar anisotropy, was sub 

a- buted to a reversal in sign and rapid increase in mag- stantiated for the case where the polar anisotropy is 
nitude of the effective crystalline field contribution to due to composition differences within the ceramic solid 

n at the anisotropy energy as X is increased. AFMR line solution, PbxCa,-xTiO3. Dielectric data, X-ray analy- 

ail widths from 800 to 2000 gauss were observed, but for sis, and double hysteresis loop observations were the 

1O- X $0.2 the line width was almost independent of tem- principal methods used. Barium titanate must derive 

di- perature for each composition. The decrease of Neel its polar anisotropy from a different mechanism. The 

ade temperature with increase of X is also summarized. present studies showed that the surface of BaTiO3 


* (Author) ceramics has a preferred domain orientation, which is 
quite stable. This is most likely a major factor for the 

growth and stabilization of a polar anisotropy. A third 
, mechanism is suggested by the growth of a polar 
Lincoln Lab., Mass. Inst. of Tech., Lexington. 


anisotropy caused by gamma of neutron irradiation. 
SOLID STATE RESEARCH. Quarterly progress rept. etry of the low-temperature phase of BaTiO3: In 
for 15 Oct 60 on Contract AF 19(604)7400. 21 Dec 60, order to find the crystal symmetry of BaTiO3 aan 
100p. 111 refs. AFCCDD TN-60-1021; AD-249058. -80°C, the domain patterns and optical properties 
Order from OTS $2. 25 PB 171 573 were examined using thin (111) plates. Four kinds of 
domains were differentiated, these domains are opti- 


Contents: cally uniaxial. The crystal symmetry proved to be 
fs Semiconductor device design rhombohedral. (Author) 

Chemist : 
42 | Materials research Naval Ordnance Lab., White Oak, Md. 


Band structure of solids 
Microwave and magnetic properties of solids 


- | Magnetic materials 


PERMEABILITY AND PERMITTIVITY MEASURE - 
MENT OF GARNET AND FERRITE MATERIALS, by 
George E.McDuffie, Jr. and J. Richard Cunningham, Jr. 


f | Magnetic films 15 July 60, 58p. 11 refs. NAVORD rept. 6742; 

$- Semiconductor components AD-245 562. 

‘ac ' Display techniques Order from LC mi$3. 60, ph$9. 30 PB 155 386 

r- 

ds This report released for sale to the public 12 Apr 61. 

et 

aor ets) Research Lab., U. of California, The measurement techniques used in the determination 
eley. 


of the complex permittivity and complex permeability 
of toroidal samples of garnet and ferrite materials are 
presented. Techniques for permittivity measurements 
are described for the frequency range 1Kc/s to 20 
Mc/s. Permeability measurements are divided into 
| issue no. 20; AD-239 242. two regions: (1) a low frequency range (1 Kc/s to 20 
| Order from LC mi$2. 70, ph$4. 80 PB 148 516 Mc/s) in which windings are used on the toroidal 
ns; | sample and (2) a high frequency range (20 Mc/s to 4 

| Recent observations of the growth of quenched-in KMc/s) in which the toroid is measured using a thin 
dislocation loops during annealing are discussed. A sample method. The instruments and the sample 
\- mechanism for the coalescence of loops is proposed. holders used in the various frequency ranges are dis- 
y- The mechanism depends on short-circuit diffusion cussed. Equations relating the measured quantities to 


around the periphery of prismatic dislocation loops. the complex material constants are derived in detail 
This mechanism is contrasted with the theory of loop and errors discussed. (Author) 
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THE GROWTH OF PRISMATIC DISLOCATION 

LOOPS DURING ANNEALING, by C. A. Johnson and 

h EB. R. Parker. Technical rept. no. 20 on Contract 
Nonr-222(52). May 60, 22p. 9 refs. Series no. 27, 








Naval Ordnance Lab., White Oak, Md. 
POLYCRYSTALLINE FERRIMAGNETIC GARNETS, by 
Elmer E. Anderson,. J. Richard Cunningham, Jr. and 
others. 17 Nov 59, 60p. 36 refs. NAVORD rept. 6741; 
AD-231 919. 

Order from LC mi$3. 60, ph$9.30 PB 155 385 
This report released for sale to the public 12 Apr 61. 


Polycrystalline samples have been prepared of yttrium 
iron garnet (YIG) and a number of rare earth garnets. 
The effect of ionic substitutions on such properties as 
lattice constants, magnetic moments, dc conductivity, 
permittivity and permeability are discussed. The 
magnetic properties of garnets can be explained by the 
Neel theory using a 2- or 3-sublattice model. The 
permeability spectrum shows two absorption regions, 
one due to domain wall processes in the RF region and 
the other due to spin resonance in the microwave re- 
gion. Electrical losses are thought to be due to oxygen 
defects and the reduction of the ferric ion. (Author) 


New York U., N. Y. 
RESEARCH ON SOLID STATE RADIATION-INDUCED 
PHENOMENA, by Hartmut Kallmann. Quarterly rept. 
no. 1, Feb-Apr [60] on Contract DA 36-039-sc-85126. 
Aug 60, 45p. 12 refs; AD-244 598. 
Order from LC mi$3. 30, ph$7. 80 PB 153 936 
Three aspects of the conductivity problem are dis- 
cussed theoretically: (1) Static phenomena, in which an 
equilibrium state is reached where no electric current 
is flowing; (2) conductivity phenomena, where the re- 
lationship between current and external voltage and 
other parameters is discussed; (3) current multiplica- 
tion by high fields. Examples and experimental results 
are presented. Dark as well as photoconductivity are 
both attributed to an emission of positive charges 
(holes from the electrode). A theoretical analysis of 
this phenomenon is given. Apparatus was built and 
calibrated for the measurement of the fluorescence of 
organic solutions at varying temperature. Preliminary 
data are presented. It was found necessary to modify 
the apparatus to avoid cavitation at elevated tempera - 
tures. (Author) 


North Carolina U., Chapel Hill. 
ELECTRIC AND MAGNETIC PROPERTIES OF VERY 
THIN FILMS WITH SPECIAL EMPHASIS ON SUPER- 
CONDUCTIVITY, by Rolfe E. Glover, III. Annual 
summary rept. for 1 June 59-31 May 60 on Contract 
Nonr-855(08). [1960] 12p. 10 refs. AD-244 745. 
Order from LC mi$2.40, ph$3. 30 PB 152 220 


Contents: 

Changes in superconducting critical temperature pro- 
duced by electrostatic charging 

Effect of strain on the superconducting transition tem- 
perature 

Harmonic generation 

Persistent currents in thin films 

(See also PB 146 846) 


Pennsylvania State U., University Park. 
FIELD ION MICROSCOPY OF IRON WHISKERS, by 
Erwin W. Miller. Rept. on Research on Chemical 





Synthesis, Contract AF 33(616)6397. Oct 60, 26p. 
10 refs. WADD Technical rept. 60-534; AD-249 773, 
Order from OTS $0.75 PB 171 598 


The design, construction and operation of a complete 
field ion microscope unit is described. The restric- 
tions due to the high rate of field evaporation of iron 
are considered. This microscope is used for the study 
of the atomic structure of iron whiskers. Indications of 
crystal defects such as screw dislocations and inter- 
stitials are found, although the whiskers did usually 
not have sufficient strength to withstand the extremely 
high field forces. (Author) 


Polytechnic Inst. of Brooklyn, N. Y. 
GALVANOMAGNETIC AND MAGNETIC PROPERTIES 
OF THIN NICKEL-IRON FILMS, by H. J. Juretschke. 
Technical rept. no. 8 on Contract Nonr-&39(06). 

1 Jan 60, Llp. 4 refs; AD-236 220. 
Order from OTS $0. 50 PB 171 569 
An investigation was made of the role of magneto- 
resistance effects in galvanomagnetic measurements 
on Ni-Fe films of various compositions. Assuming a 
reasonable behavior for the magnetization. the follow- 
ing expression was derived to account for the ex- 
perimental results for the case of a film in the x-y 
plane, with current flowing along x: e€//\ =A fp m 
pe tS RM 2 et = ferromagnetic effect, 

J, =current density,? = resistivity, M = satu- 
ration magnetization, m = the direction of M, and 
R, = the extraordinary Hall constant. With this in- 
terpretation, experimental results indicated that the 
behavior of the magnetization in a truly normal field 
is unstable with respect to small deviations from the 
normal; instead of simply lifting out of the film plane, 
the magnetization also spirals through a large angle. 
It was thought that galvanomagnetic effects caused by 
this rotation could persist to very high fields and 
easily distort the Hall slope far above the knee of the 
usual Hall curve. The interpretation of the results 
led to the conclusion that since the method is so 
sensitive to the actual behavior of the film, it is 
more suitable for an investigation of the fine structure 
of magnetic behavior once the overall properties have 
been established by some other means. 


Purdue U., Lafayette, Ind. 
EXCESS CARRIER LIFETIME IN INDIUM ANTI- 
MONIDE, by Robert Allan Laff. Technical rept. on 
Contract Nonr-1100(04). 1 June 60, 123p. 20 refs. 
AD-237 970. 
Order from LC mi$6.30, ph$19.80 PB 148 O16 
Investigation was made using photoconductivity and 
photoelectromagnetic effect, of the temperature de- 
pendence of lifetimes of excess majority and minority 
carriers in n- and p-type indium antimonide samples 
of various carrier concentrations. Analysis of the 
results leads to a model for the recombination, con- 
sisting of a donor center having 2 energy levels withit 
the forbidden energy gap, at 0.055 and 0.12 ev above 
the valence band. The recombination rates for elec- 
tron and hole capture for both levels were obtained. 
Data on p-type samples in the majority carrier 
freezeout range indicates that excess holes may 
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freeze out onto acceptor centers. Under steady state 
without optical excitation bgtween valence band and 
acceptors , the holes on the acceptors must be in 
statistical equilibrium with the free holes. An in- 
crease in free hole concentration is accompanied by 
an increase of trapped holes in the acceptors. Addi- 
tional centers of the same type present in crystals as 
grown were introduced into p-type material by bom- 
pardment with 4.5mev electrons. This result indi- 
cates that the centers originate from structural im- 
perfections in the crystal lattice rather than from 
chemical impurities (Author) 


Raytheon Co., Waltham, Mass. 
INVESTIGATION OF THE MICROWAVE PROPER- 
TIES OF FERROELECTRICS, by Georg Rupprecht, 
B. D. Silverman, and R. J. Bell. Final rept. for 

16 June 58-15 Oct 61 on Contract AF 19(604)4085. 
[1960] 109p. 23 refs. S-210; AFCRL-TR-60-371; 
AD-249 871. 
Order from LC mi$5.70, ph$16.80 PB 154 077 
The complex dielectric constant of single crystal 
strontium titanate and polycrystalline barium-stron- 
tium-titanate has been measured over a temperature 
range extending from 90 degrees K to 230 degrees K 
and a frequency range from 2.30 to 6.50 kmc. The 
real part of the dielectric constant consists of a large 
field-independent contribution which obeys a Curie- 
Weiss law over the entire range of measurement plus 
a smaller anisotropic field-dependent contribution. 
The results are shown to be in qualitative agreement 
with the theory of ferroelectricity in perovskite 
structures as proposed by Slater. The observed loss 
tangent consists of a contribution which is quadratic 
in an applied biasing field plus a smaller field-inde- 
pendent contribution. The field-independent loss 
tangent goes through a minimum at about 170 degrees 
K with a much steeper rise on the low temperature 
side of the minimum than on the high temperature 
side. A theory for the temperature dependence of the 
field-independent loss tangent is proposed which 
agrees with the data to within the experimental accu- 
racy. The theory also predicts a contribution to the 
loss tangent which is proportional to an applied bias - 
ing field; however, the rapid decrease with increas - 
ing temperature is not understood. (Author) (See 
also PB 149 905) 


Space Technology Labs., Inc., Los Angeles, Calif. 
SUPERCONDUCTIVE PROPERTIES OF THIN TIN 
FILMS, by Eugene C. Crittenden, Jr., John N. Cooper 
(Naval Post Graduate School) and Frederick W. 
Schmidlin. 2 Nov 60, 37p. 2 refs. STL/TR-60-0000- 
NR356; AD-249 519. 

Order from LC mi$3. 00, ph$6. 30 PB 154 232 
The superconductive properties of a carefully pre- 
pared family of 8 thin tin films with thicknesses vary- 
ing from 0. 03 to 1. 04 microns were studied in the 
temperature range between 1.5 and 3.9 deg K. The 
films were prepared by vacuum evaporation upon pol- 
ished glass substrates cooled to -20 deg C. Film 
thicknesses were measured by Fabry-Perot interfer- 
ometry and were also calculated both from mass 
evaporated and from resistance measurements. Criti- 
cal temperatures, particularly for the thinner films, 
were substantially above that for bulk tin, presumably 


797 


because of tensile stresses. The dc critical currents 
as a function of thickness t can be well approximated 
by an expression ur une form A(1 - f(x))/ (1 + f (x)), 
where A is a constant determined by the temperature 
and x is essentially independent of temperature. 
(Author) 


Stanford U., Calif. 
COMPARISON OF RANGES OF APPLICABILITY OF 
PREDICTIONS OF CREEP BUCKLING TIME, by 
B. M. Lempriere. Technical rept. no. 1 on Contract 
Nonr-225(47). June 60, 30p. 11 refs. SUDAER no.97; 
AD-240 788. 
Order from LC mi$2.70, ph$4.80 PB 150 053 
The most rigorous theory of the creep buckling of ini- 
tially imperfect columns is examined for possible 
simplifications. It is found that the influence of plas- 
ticity on the life of a column can be ignored under cer 
tain conditions characterized by the proportional limit 
stress, a creep parameter, the applied stress, and 
the initial curvature. These conditions are conven- 
iently presented in the form of graphs for steady 
creep as represented by the power and the exponential 
laws The simplification possible in the regions so 
defined permits the application of early theories. For 
steady creep these lead to simple formulae which cor 
sist of the life determined according to Gerard's 
(J Aeronaut. Sci. 23, no. 9:879, Sept. 1956) sugges - 
tion multiplied by a correction factor. Some pub- 
lished data are examined in terms of the present 
ideas and give encouraging agreement with the theo- 
retical results , for values of the correction factor 
ranging from 0.0074 to 1.25. (Author) 


Stockholm U. (Sweden). 
STUDIES ON THE CRYSTAL CHEMISTRY OF TI- 
TANIUM, VANADIUM AND MOLYBDENUM OXIDES 
AND OF ALKALI] WOLFRAM BRONZES AT ELE- 
VATED TEMPERATURES, by Arne Magneli, Sven 
Westman and others. Final Techincal rept. no. 1, 
15 Nov 59-14 Nov 60, on Contract DA 91-591-EUC- 
1319. Dec 60, 185p. 98 refs. AD-248 112. 
Order from LC mi$8.40, ph$28.80 PB 153 721 
The mechanism of dissolution of oxygen in hexagonal 
close-packed titanium was compared with results ob- 
tained for the zirconium-oxygen and hafnium-oxygen 
systems. Phase analysis studies on mixed titanium- 
vanadium oxides in the monoxide region demon- 
strated the existence of a probably ordered phase of 
the approximate composition TigVO}2 in samples 
which have been heat-treated at 800°C. Extensive 
studies of the ordered phase VO}, _97 have led to the 
proposal of a pair of homometric structures. The ti- 
tanium and vanadium sesquioxides have been found to 
form a continuous series of solid solutions. The 
crystal structure of TisO9 has been refined. Ex- 
pressions for the ideal structural properties of the 
homologous series TigO2p-1, VypO2n-1 and 
Tig-2Cr202p-1 have been derived and compared with 
observed x-ray data. The structure of an intermedi- 
ary phase in the titanium dioxide-vanadium dioxide 
system has been determined, as has also the struc- 
ture of VO2 above 70°C. The crystal structures of 
Mo4011(mon) and Mo17047 were refined. The sub- 
structure of Mo]QO2g was derived. The thermal ex- 
pansion coefficients have been measured for the hexa- 








gonal wolfram bronzes of potassium, rubidium and 
cesium and for the tetragonal potassium wolfram 
bronze. The hexagonal potassium bronze shows a 
phase transition at 545°C similar to those exhibited 
by the cubic sodium wolfram bronze and WO3. 
(Author) 


Synthetic Mica Co., Caldwell, N. J. 
SYNTHETIC MICA CRYSTAL GROWTH PROGRAM, 
by John G. Froemel, Edgar C. Worden and others. 
Interim technical engineering rept. no. 2, 16 Aug- 
16 Nov 58, on Contract AF 33(600)36853. [1953] 111p. 
AD-207 856. 
Order from LC mi$6.00, ph$18.30 PB 155 154 
This report released for sale to the public 30 Mar 61. 


This report describes the installation and testing of a 
laboratory crystal grower designed specifically for 
synthetic mica work. Studies of the growth of mica 
from high-temperature solutions are included along 
with solubility and melting data. A series of plant- 
scale experimental melts is described including the 
use of the central heat-sink, controlled cooling sched 
ules and precise batch control . The second "pro- 
gressive" melt is described in which large rectangu- 
lar electrodes are utilized for thermal gradient con- 
trol. (Author) (See also PB 154 515) 


Synthetic Mica Co. , Caldwell, N. J. 
SYNTHETIC MICA CRYSTAL GROWTH PROGRAM, 
by James G. Froemel, Edgar C. Worden ahd others. 
Interim technical rept. no. 3, 17 Nov 58-16 Feb 59, on 
Contract AF 33(600)36853. [1959] 75p. AD-214 354. 
Order from LC mi$4.50, ph$12. 30 PB 155 155 


This report released for sale to the public 29 Mar 61. 


Methods are being developed for growth of large 

(4" x 6") synthetic mica crystals on a commercial 
scale. Special furnacing techniques are being evalu- 
ated on an in-plant basis including progressive (step) 
melting, controlled cooling schedules, seeding meth- 
ods and melt super-heating. In the laboratory, special 
crystal growing techniques such as zone melting, crys- 
tal pulling and thermal gradient crystallization are 
under study on both mica melts and solutions. This re- 
port describes assembly and testing of a laboratory 
zone-melting apparatus for synthetic mica crystalliza- 
tion. Experiments with a crystal pulling furnace are 
also described utilizing lead borate as a solvent for the 
fluor-phlogopite mica. Pilot-plant scale melts are also 
discussed in which thermal gradients within the melt 
are controlled by the use of a water-cooled heat sink. 
Size of crystal growth is correlated to rate of heat 
withdrawal. Experiments are also described in which 
electrodes are withdrawn from the melt prior to crys- 
tallization to eliminate seeding. (See also PB 155 154) 


Synthetic Mica Co. , Caldwell, N. J. 
SYNTHETIC MICA CRYSTAL GROWTH PROGRAM, 
by John G. Froemel, Edgar C. Worden and others. 
Interim technical engineering rept. no. 4, 17 Feb- 
16 May 59, on Contract AF 33(600)36853. [1959] 65p. 
AD-219 020. 
Order from LC mi$3.90, ph$10. 80 PB 155 156 


This report released for sale to the public 29 Mar 61. 





The feasibility was investigated of growing mica crys- 
tals from solution by utilizing zone melting equipment. 
Crystals about 1/2 x 1/2 in. were grown in a 3-in. 

id. x6-in. high. Dixon sand crucible which was filled 
with a mix of 40% Synthamica 202 synthetic mica and 60%, 
lead borate. Seeding experiments were made with a 
frit of the same composition and with 30 to 60% mica. 
Zone melting experiments were performed to deter- 
mine the feasibility of using a carbon tube susceptor; 
the material used was K2Mg@6Al2Sig020F 4. The re- 
sults are summarized: a solid mica bar of 3-in. 

diam x 25-in. long was obtained; (2) large single crys- 
tals were not present; and (3) long neeedle-like crys- 
tals were present, all oriented in the vertical direc- 
tion. The need for controlled thermal gradients in 2 
directions is cited. Crystals 1/2 in. wide by 2 to 3 in. 
long were grown with a Zone travel speed of 6 1/2in./hr 
Excellent results were also obtained with a zone trave] 
rate of 1/2 in. /hr. but extraction of the crystals from 
the ingot was difficult. Pilot-plant scale melts included 
(1) a variation of the controlled thermal gradient, (2) a 
refinement of the electrode removal technique, (3) a 
progressive melt yielding about 7000 lb of mica flake, 
and (4) three controlled seeding melts. (See also 

PB 155 155) 


Synthetic Mica Co., Caldwell, N. J. 
SYNTHETIC MICA CRYSTAL GROWTH PROGRAM, 
by John G. Froemel, Edgar C. Worden, and Philip S. 
Hessinger. Interim technical engineering rept. no. 5, 
17 May-15 Dec 59, on Contract AF 33(600)36853. 
[1959] 77p. AD-230 769. 
Order from LC mi$4.50, ph$12. 30 PB 155 157 
This report released for sale to the public 29 Mar 61. 


A series of zone melting experiments indicated that the 
optimum temperature for growing mica crystals is 
from 1365° to 1390°C. Progressive melting resulted 
in higher yields of 2- to 4-in. crystals than were ob- 
tained with 2 electrodes. The mica books produced in 
various progressive and zone melting experiments 
were delaminated by 4 general techniques including (1) 
thermal and pressure, (2) chemical, (3) shock tube, 
and (4) ultrasonic. The use of an autoclave and super- 
heated steam produced very little delamination after 

3 hrs of treatment. An ultrasonic whistle of the 
Boucher type operated at a power output of over 

10 w/sq cm at a frequency of 9 kc produced some 
delamination of the larger pieces. Conclusions in- 
clude that (1) horizontal zone melting produced the 
most promising results in growing large (12 in. long) 
oriented synthetic mica crystals, (2) the use of a 
wedge type seed eliminator was most successful in 
eliminating extraneous seeds, (3) melts of synthetic 
mica had less carbon contamination than melts from 
batch material, (4) larger volume melts produce mica 
crystals with less carbon contamination, and (5) 
delamination can be accomplished by ultrasonic, whistle 
techniques. (See also PB 155 156) 


798 























Theoretical Physics 


Center for Radiophysics and Space Research, 

Cornell U., Ithaca, N. Y. 
ELECTRON DENSITY FLUCTUATIONS IN A 
PLASMA, by E. E. Salpeter. Scientific rept. no. 5o0n 
Contract AF 19(604)6158 and ARPA order no. 106-60. 
| Aug 60, 4lp. 16 refs. Research rept. RS 18; 
AFCRL- TN-60-979 
Order from LC mi§$3. 30, ph$7. 80 PB 154 272 


The spatial Fourier transform P,,, is considered for 


wave vector k of the charge distribution of the elec- 
trons in a plasma with particle density n, electron 
and ion temperatures T and T;, and Debye length D. 
The — of a magnetic field, neglect collisions, 
and nD’>> 1 are assumed. The statistical average 


of [Pec (?, is calculated as a function of a=1/kD 
assuming complete thermodynamic equilibrium; that 


component of | Prel , which keeps in phase with the 
ion charge density fluctuations is also calculated. The 
frequency spectrum of the time-varying function Pre 


is obtained at therma! equilibrium and simplified, 
assuming the ions mass to be much larger than the 
electron mass, for general values of a and T/T.. 
For small a the main component of the spectrum has 
the characteristic Doppler broadening shape corre- 
sponding to the electron's thermal velocity. For 
large a there is a component with narrow width 
corresponding roughly to the ion- velocity Doppler 
spread and very narrow side bands at plus andminus 
the frequency of electrostatic plasma oscillations. 
(Author) 


General Atomic, San Diego, Calif. 
RECOMBINATION AND ATTACHMENT IN IONIZED 
GASES, by V. A. J. van Lint. Rept. on Contract 
AF 29(601)1225. Aug 59, 67p. 25 refs. GA-1168; 
AFSWC TR-59-43; AD-232 161 
Order from LC mi$3. 90, ph$10. 80 PB 153 584 
An experimental program is described which measures 
recombination and attachment of electrons in ionized 
gases, with emphasis on oxygen and mixtures contain- 
ing oxygen. The experiment was performed by pro- 
ducing some ionization in the gas sample and observing 
the rate of decrease of the electron density subsequent 
to the ionizing event. The ionization was performed by 
the traversal through the gas of a short pulse (2 psec) 
of 20 mev electrons from an electron linear accelera- 
tor. The electron density was measured by observing 
the attenuation and phase shift of an X-band microwave 
passed through the ionized gas. The rate of decrease 
of the electron density was interpreted in terms of 
attachment, recombination and diffusion of the elec- 
trons. (Author) 


Maryiand U., College Park. 
SURFACE PLASMA OSCILLATIONS OF A DEGEN- 
ERATE ELECTRON GAS, by E. A. Stern and 
R. A. Ferrell. Rept. on Contracts DA 49-170-sc- 
1837 and Nonr-1797(00). Dec 59, 27p. 12 refs. Dept. 
of Physics Technical rept 162; AD-235 929. 
Order from LC mi$2.70, ph$4.80 PB 152 180 
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Following Ritchie (Phys. Rev. 106:874, 1957) the 
anomalous characteristic energy losses of energy 
lower than the plasmon energy, exhibited by some 
metals, are attributed to quantized surface waves of 
the degenerate electron gas. The present analysis 
studies the dependence on thickness of the oxide 
coating, and it is found that a surprisingly thin coat- 
ing of only 20 A thick can produce a significant effect. 
It is established that a measurement of the dispersion 
of the energy loss versus angle of scattering in the 
transmission experiment would yield a measurement 
of the oxide film thickness. A further check on the 
theory is suggested by a measurement of the angular 
dependence of the intensity of the low-lying charac- 
teristic energy loss. A special effect is predicted 
for non-normally incident fast electrons. It should 
be found that the intensity pattern should flare away 
from the plane of incidence. Besides these special 
angular effects it is predicted that because of the 
sensitivity of the surface plasma oscillations to any 
surface coating the value of the surface characteris- 
tic energy loss can be varied between wide limits by 
choosing the appropriate coating. In particular, 
making double films of two different metals should 
produce surface characteristic energy losses in be- 
tween the bulk characteristic energy losses of the 
two separate metals (Author) 


New Mexico State U., University Park. 
THE STATISTICS OF THE ELECTRICAL MICRO- 
FIELD IN AN IONIZED GAS AND ITS RELATION 
TO TRANSPORT COEFFICIENTS, by OttoM. Theimer’ 
Final rept. on Contract N9onr-953(06). 31 May 60, 5p. 
AD-242 408. 


Order from LC mi$1. 80, ph$1. 80 PB 149 911 


Northeastern U., Boston, Mass. 
NORMAL-MODE TREATMENT OF PINCH INSTA- 
BILITIES, by John Sullivan. Rept. on Contract 
AF 49(638)555. May 60, 80p. 25 refs. AFOSR TN- 
60-1146; AD-250 065. 

Order from LC mi$4. 50, ph$12. 30 PB 154 455 
The basis of the pinch effect arises from the principle 
of magnetic induction and the tendency of parallel cur- 
rent conductors to exert a mutual attraction when 
carrying current in the same direction. By a consider- 
ation of particle motion and the hydromagnetic theory 
of the plasma, a relation was established between the 
current, linear density of particles and the tempera- 
ture in the plasma pinch. These theoretical results 
were compared with experimental results from the 
ZETA apparatus and the agreement was reasonably 
good. An elementary discussion of the two most prom 
inent pinch instabilities was given. In the absence of 
an internal axial magnetic field and exterior conduct- 
ing surface the pinch was proved to be m=0 and m=1 
unstable for real values of the perturpation wave- 
number, |k|. The inclusion of an internal axial mag- 
netic field is seen to have an important effect upon the 
stability of the pinched plasma. 








Ohio State U. Research Foundation, Columbus. 
THE BASIC PRINCIPLES OF MAGNETOGASDYNA- 
MICS, by S. L. Petrie. Rept. on Contract 

AF 33(616)5593. Mar 60, 30p. 25 refs. RF proj. 818; 
Rept. no. TN(ALOSU)160-4; ARL-TN-60- 121; 
AD-242 346. 

Order from LC mi$2.70, ph$4.80 PB 155 323 
This report released for sale to the public 3 Apr 61. 


The basic principles of magnetogasdynamics are col- 
lected from the literature and are examined from an 
aerodynamic viewpoint. The electromagnetic field 
equations are presented and explained The thermo- 
dynamics , macroscopic equations of motion, and the 
governing "Boltzmann" equation for an electrically 
conducting gas in an electromagnetic field are given 
and comparisons with the nonconducting, field-free 
system are made. The non-dimensional parameters 
arisingfrom a dimensional analysis of the system are 
discussed and the types of solutions possible with their 
various relative magnitudes are indicated. (Author) 


Physical Research Lab., Space Tech. Labs., Inc., 

Los Angeles, Calif. 
NONLINEAR PLASMA OSCILLATIONS, by H. W. 
Wyld, Jr. 12 Sep 60, 52p. 7 refs. STL/TR-60-0000- 
GR303. 
Order from LC mi$3. 60, ph$9. 30 PB 154 154 
A study is made of nonlinear plasma oscillations in 
one dimension in a low, but finite, temperature two- 
component plasma. Nonlinearities arising from ther- 
mal effects and nonlinearities due to finite ion mass 
are considered separately. Thermal nonlinearities 
are shown to give rise to a nonlinear dispersion re- 
lation for a monochromatic wave and to spectral de- 
cay, i. e. the migration of energy in wave number 
space. Spectral decay arising from nonlinearities due 
to finite ion mass is discussed. A statistical equation 
for nonlinear plasma oscillations, or theory of turbu- 
lence of plasma oscillations, is briefly considered. 
It is shown that in a two stream plasma a growing 
wave generates via the nonlinear terms an effective 
uniform electric field which opposes the drift causing 
the growing wave. The significance of these effects 
for the problem of collective resistivity is discussed. 
(Author) 


Space Tech. Labs., Inc., Los Angeles, Calif. 
ON THE DETECTION OF ION OSCILLATIONS IN A 
MERCURY DISCHARGE, by Burton D. Fried and Roy 
W. Gould. 9 Dec 60, 15p. 6 refs. STL/TR-60-0000- 
GR413. 
Order from LC mi$2. 40, ph$3. 30 PB 154 371 
The possibility of using a low pressure mercury dis- 
charge to detect ion plasma oscillations is examined. 
It is found that (1) collisions will not interfere with the 
phenomenon; (2) the current which maintains the dis- 
charge will cause the waves to grow (through the two- 
stream instability) in a time comparable with or less 
than the oscillation period. Aside from complications 
caused by the fact that the maximum growth occurs at 
rather short wavelengths (A<0.5 mm), detection of 
these waves appears quite feasible. (Author) 





Space Tech. Labs., Inc., Los Angeles, Calif. 
THE STABILITY OF PLASMAS IN THE PRESENCE 
OF CONDUCTING WALLS, by Carl Iddings. Rept. on 
Contract AF 04(647)594. 9 Sep 60, 23p. 6 refs. 
STL /TR-60-0000-94316. 
Order from LC mi$2. 70, ph$4. 80 PB 154 372 
It has been suggested that the presence of conducting 
walls can prevent the growth of "flute" instabilities in 
magnetically confined plasmas. It is the purpose of 
this note to investigate this possibility in two highly 
idealized situations. First, the gravitational (Taylor) 
instability is considered for a fluid which is confined 
between conducting walls. The magnetic field is taken 
normal to the conductors. The second problem is the 
confinement of a plasma column in the angular section 
between two conducting walls. In this case there is no 
gravitational field present, the magnetic field inside 
the plasma is zero, and outside the plasma the field is 
in the Y direction. 


Stanford Electronics Labs. , Stanford U., Calif. 
THE GAS LAW AND THE CONDUCTIVITY OF A 
COLLISION-FREE PLASMA, by O. Buneman. Rept. 
on Contract AF 19(604)5480. 12 Dec 60, 32p. 13 refs. 
Technical rept. no. 104-5; AFCRL 103. 
Order from LC mi$3. 00, ph$6. 30 PB 154 370 
The moment method is used to derive a form of two- 
component magneto-gas dynamics for a collision-free 
plasma. Closure of the moment equations is achieved 
by ignoring variations of fourth moments of the pecul- 
iar velocities for each component. This provides a 
"fully adiabatic gas law" which represents a generali- 
zation of the single or double adiabatic laws in that it 
predicts the gyrations of the pressure tensor, as well 
as the principal pressures. The currents are calcu- 
lated which small perturbing electric fields cause to 
flow in each species, in accordance with its own adi- 
abatic gas dynamics. A conductivity tensor is thus 
deduced. This tensor is compared with that resulting 
from rigorous kinetic theory (without closure), for 
the case of a uniform plasma. It is found to be identi- 
cal with the "warm plasma approximation" which takes 
into account temperature to first order. Hence, a 
two-component fully adiabatic theory describes super- 
sonic phenomena adequately but misses (altogether) 
the phenomenon of Landau damping. It could serve to 
provide pessimistic stability. tests for nonuniform 
(confined) plasmas. (Author) 


Thermodynamics 


Army Rocket and Guided Missile Agency, Redstone 

Arsenal, Ala. 
ONE-DIMENSIONAL COMPRESSIBLE FLOW TABLES 
FOR A PERFECT GAS IN MACH NUMBER INCRE- 
MENTS OF 0. 001 (k = 1.22) ISENTROPIC PROCESS, 
by C. Hoebich. Dec 59, 90p. ARGMA TNIHIN-7; 
AD-232 079. 
Order from LC mi$4. 80, ph$13. 80 PB 154 208 
Functions are tabulated of Mach numbers for com- 
pressible perfect gas. The ratio of specific heats kis 
1.22. The increment used in these tables is suffi- 
ciently small (0. 001 Mach number) to eliminate time- 
consuming interpolation. These tables are for stag- 
nation temperature change without friction. (Author) 
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Brown U. Div. of Applied Mathematics, Providence, 
R. L 
TRANSIENT THERMAL STRESSES IN A CIRCULAR 
CYLINDER, by Carl K. Youngdahl and Eli Sternberg. 
Technical rept. no. 8 on Contract Nonr-562(25). 
May 60, 42p. 14 refs. 562(25)/8; AD-238 040. 
Order from LC mi$3. 30, ph$7. 80 PB 148 348 


Work is concerned with the transient temperature 
distribution, as well as with the accompanying time- 
dependent thermal deformations and stresses, which 
arise in an infinitely long elastic circular shaft if its 
surface temperature undergoes a sudden uniform 
change over a finite band between two cross-sections, 
and is steadily maintained thereafter. The cylinder, 
which is supposed to be initially undisturbed and 
permanently free from loading, is assumed to be 
homogeneous and isotropic with respect to both its 
thermal and mechanical response. All material 
properties are considered to be independent of the 
temperature. The solution is exact within the frame- 
work of the linear theories of heat-conduction and 
elasticity, provided inertia effects and the influence 
of thermoelastic coupling are disregarded. The heat- 
conduction problem is attacked on the basis of a com- 
bined Fourier and Laplace-transform technique, 
whereas the associated thermoelastic problem is ap- 
proached with the aid of the Boussinesq-Papkovich 
stress functions. Numerical results are presented 
for the case in which the width of the heated (or 
cooled) surface band is equal to the diameter of the 
shaft. (Author) 


Brown U. Div. of Engineering, Providence, R. 1. 
ON TRANSIENT THERMAL STRESSES IN VISCO- 
ELASTIC MATERIALS WITH TEMPERATURE- 
DEPENDENT PROPERTIES, by Rokuro Muki and Eli 
Sternberg. Technical rept. no. 18 on Contracts 
Nonr-562(20) and Nonr-562(25). June 60, 66p. 23 refs 
Nonr-562(20)/ 18; AD-239 400. 
Order from LC mi$3.90, ph$10.80 PB 148 970 
A quasi-static analysis of transient thermal stresses 
in the linear theory of homogeneous and isotropic 
viscoelastic solids with temperature-dependent physi- 
cal characteristics is presented. Exact solutions are 
deduced to two specific problems. The first concerns 
the transient thermal stresses in a slab of infinite 
extent, generated by a temperature field that depends 
arbitrarily on the thickness coordinate and on the 
time. The second application aims at the stresses in 
a sphere, produced by an arbitrary time-dependent 
radially symmetric temperature distribution. The re 
sults are particularized for solids of the Maxwell and 
Kelvin type, and are compared with the analogous re- 
sults for an ideally elastic solid. Numerical 
examples are given for the case in which the stress- 
inducing temperature distribution is a solution of the 
(uncoupled) equation of heat conduction and corre- 
sponds to an instantaneous uniform change in the sur- 
face temperature of the solids. These examples in- 
clude a quantitative study based on actual test data 
for a polymethyl methacrylate. (Author) 


801 


California U., Berkeley. 
EXPERIMENTAL STUDY OF THE DEVELOPMENT 
OF DETONATION, by A. J. Laderman and A. K. 
Oppenheim. Technical note DR 9 on Contract 
AF 49(638)166. Nov 60, 206p. 38 refs. AFOSR TN- 
60-1303; AD-250 661. 
Order from LC mi$9. 30, ph$31. 80 PB 154 458 
The initial phase of flame acceleration during the de- 
velopment of detonation in stoichiometric hydrogen- 
oxygen mixtures, with particular emphasis on the gen- 
eration of pressure waves at the flame front, was in- 
vestigated. This was accomplished by means of streak 
self-light, streak schlieren, and flash schlieren photo- 
graphs, together with simultaneous pressure meas- 
urement at several locations in the induction regime. 
Experimental records revealed considerable detail of 
the pressure wave ahead of the flame. They yield also 
evidence of the structure of the reaction zone, as well 
as information on the transition from a wrinkled lami- 
nar to a turbulent flame. Marked influence of the type 
of ignition, spark discharge, pilot flame, and glow 
coil, has been demonstrated. The flame acceleration 
and pressure history computed in this manner were in 
satisfactory agreement with experimental observation. 
(Author) 


Carnegie Inst. of Tech., Pittsburgh, Pa. 
HEAT CONDUCTION IN ALLOYS AND SEMI-CON- 
DUCTORS AT LOW TEMPERATURES, by I. Ester- 
mann and J. E. Zimmerman. Technical rept. no. 6 
on Contract N6ori-47, T. O. 3. 30 June 51, 60p. 
22 refs. ATI-207 933. 
Order from LC mi$3.60, ph$9.30 PB 154 868 
This report released for sale to the public 24 Mar 61. 


With a view to studying the mechanism of heat con- 
duction in low-conductivity alloys and semi-conduc- 
tors, a method has been devised by which thermal 
conductivity of relatively small samples (1/8 to 1/4 
inch diameter, 1 to 2 inches long) of various mate- 
rials can be measured in the temperature regions 
obtainable with liquid nitrogen, liquid hydrogen, and 
liquid helium. Preliminary measurements on several! 
commercial alloys (monel, inconel, and stainless 
steel) gave Wiedemann-Franz ratios several times 
greater than the theoretical value of 2.45 x 10~° watt- 
ohm /deg2, the deviation being greater for annealed 
than for cold-worked specimens. Samples of an alloy 
of 90% copper 10% nickel were prepared with varying 
amounts of cold work and with different grain sizes. 
Results with these samples were similar to those 
obtained with mone] and incone]l and confirm the 
hypothesis of lattice conduction and give a qualitative 
indication of the effectiveness of cold work in limiting 
lattice conduction. (Author) 


Cryogenic Engineering Lab., National Bureau of 
Standards, Boulder, Colo. 
A COMPENDIUM OF THE PROPERTIES OF MATE- 
RIALS AT LOW TEMPERATURE (PHASE I). PART I. 
PROPERTIES OF FLUIDS, ed. by Victor J. Johnson. 
Rept. for Jan 58-Mar 59 on Thermophysical Properties 
of Cryogenic Materials, Contract AF 33(616)58-4. 
Oct 60, 446p. 741 refs. WADD Technical rept. 60-56, 
Part I; AD-249 644. 


Order from OTS $6.00 PB 171 618 








This volume of the Compendium covers ten properties 
of ten fluids. Denisty, expansivity, thermal conduc- 
tivity, specific heat and enthalpy, transition heats, 


phase equilibria, dielectric constants, adsorption, sur- 


face tension and viscosity for the solid liquid and gas 
phases of helium, hydrogen, neon, nitrogen, oxygen, 
air, carbon monoxide, fluorine, argon and methane are 
given wherever adequate data could be collected. Data 
sheets, primarily in graphic form, are presented from 
best values of data collected. The source of the mate- 
rial used, other references and tables of selected 
values with appropriate comments are furnished with 
each data sheet to document the data presented. Con- 
version tables and other helpful information are also 
included. (Author) 


Cryogenic Engineering Lab., National Bureau of 

Standards, Boulder, Colo. 
A COMPENDIUM OF THE PROPERTIES OF MATE- 
RIALS AT LOW TEMPERATURE (PHASE I) PART 
Il. PROPERTIES OF SOLIDS, ed. by Victor J. 
Johnson. Rept. for Jan 58-Mar 59 on Thermophysical 
Properties of Cryogenic Materials, Contract 
AF 3X616)58-4. Oct 60, 294p. 323 refs. WADD Tech- 
nical rept. 60-56, Part Il; AD-249 786. 
Order from OTS $4.00 PB 171 619 
This volume of the Compendium covers three proper - 
ties of solids. Thermal expansion, thermal conduc- 
tivity and specific heat and enthalpy are given for a 
number of solids of interest in cryogenic engineering. 
Data sheets, primarily in graphic form, are presented 
from best values of data collected. The source of the 
material used, other references and tables of selected 
values with appropriate comments are furnished with 
each data sheet to document the data presented. Con- 
version tables and other helpful information are also 
included. (Author) (See also PB 171 618) 


Cryogenic Engineering Lab. , National Bureau of 
Standards, Boulder, Colo. 
A COMPENDIUM OF THE PROPERTIES OF MA- 
TERIALS AT LOW TEMPERATURE (PHASE I). 
PART Ill. BIBLIOGRAPHY OF REFERENCES 
(CROSS-INDEXED), ed. by Victor J. Johnson. Rept. 
for Jan 58-Mar 59 on Thermophysical Properties of 
Cryogenic Materials, Contract AF 33(616)58- 4. 
Oct 60, 166p. 1, 402 refs. WADD Technical rept. 
60-56, Part III; AD-249 777. 
Order from OTS $3. 00 PB 171 620 
This volume of the Compendium covers an extensive 
bibliography of references. (see also PB 171 618, 
PB 171 619) 


Diamond Ordnance Fuze Labs , Washington, D. C. 
PELTIER HEAT PUMPS--APPLICATION PARAME- 
TERS AND DEVICE POSSIBILITIES, by Harold F 
Gibson. 7 Jan 61, 10p. TR-902. 
Order from OTS $0.50 PB 171 559 
The Peltier effect is that property of a material which 
causes one end of a rod to absorb heat and the other to 
liberate heat when a d-c current is passed along its 
length. The effect is reversed by reversing the direc- 
tion of current flow, thereby providing a basis for the 





design of temperature control devices Materials 
developments now make possible the construction of 
practical reversible Peltier heat pumps and simple 
refrigerators for a variety of military applications. 
This report examines both the simple design theory 
and the possible applications of such heat pumps with 
particular emphasis on their use in ordnance 
electronics. (Author) 


Douglas Aircraft Co., Inc., Santa Monica, Calif. 
TEMPERATURE DISTRIBUTION IN A CONDUCTOR 
ADJACENT TO A PLATE OF INFINITE CONDUC- 
TIVITY MODEL GENERAL, by R. A. Papetti. 

Aug 60, 3lp. 3 refs. Rept. no. SM-37766. 
Order from LC mi$3. 00, ph$6. 30 PB 150 243 
An exact expression which relates the temperature at 
the interface of two infinite slabs to time and the mate- 
rial properties of the two slabs is obtained for a two- 
zone system which is perfectly insulated on one exter- 
nal surface and experiences a constant heat input on 
the remaining surface. Two analytical models are dis- 
cussed. The principal model considered has infinite 
thermal conductivity assigned to one zone. The more 
accurate representation considers the effect of finite 
conductivities in each zone. A comparison between 
the solutions for the two models is made for an alumi- 
num-quartz system. The results of the comparison 
show close agreement between solutions for the two 
models. A Laplace transformation of the time variable 
in the thermal conduction equations is employed to ob- 
tain the exact temperature-time relationships. The 
analytical results for the principal model are plotted 
along with the computer solutions of the same problem 
The computer solutions are based on the one-dimen- 
sional Runge-Kutta analysis of thermal conduction, 
time-variant problems. Close agreement between 
computer and analytical results is obtained. This 
agreement supports the use of the Runge-Kutta tech- 
nique in more complex systems where exact solutions 
are not presently available. (Author) 


Institute of Science and Tech., U. of Michigan, Ann 
Arbor. 
USE OF A LARGE THERMOCOUPLE JUNCTION TO 
LOCATE TEMPERATURE DISTURBANCES, by Philip 
L. Jackson. Rept. on Project Michigan, Contract 
DA 36-039-sc-78801. Jan 61, 19p. Rept. 2900-218-R. 
Order from LC mi§$2. 40, ph$3. 20 PB 154 508 


A temperature disturbance within a large thermo- 
couple junction produces a voltage which decreases 
with distance from the disturbance. With proper junc- 
tion geometry, resulting voltage residues may be com 
pared at two or more points on the junction. Positions 
and magnitudes of temperature disturbances are there 
by determined. Useful measurement applications 
result. (Author) 


Massachusetts Inst. of Tech. , Cambridge. 
CLOSED FORM EVALUATION OF THE THERMO- 
DYNAMIC PROPERTIES OF STEAM IN THE SUB- 
CRITICAL REGION, by Jorge C. Boehringer. 
Master's thesis. Technical rept. no. 2 on Contract 
Nonr-1841(60). June 60, 73p. 17 refs. AD-238 169 
Order from LC mi$4.50, ph$12.30 PB 148 353 

















Attempts were made to extend a formulation of the 
thermodynamic properties of steam to temperatures 
below the critical temperature in a form suitable for 
yse in computers. A reasonable degree of accuracy 
was obtained in the region from 10 to about 5cc/g and 
subcritical temperatures. The shortcomings of this 
type of application of Tchebichef polynomials were 
illuminated. The IBM programs for determining 
coefficients and the thermodynamic properties from 
the polynomial equation were written in such form 
that they can be easily interpreted and, with simple 
changes , can be used with other primitive equations 
over other regions for steam or any other substance 
The original equation by Keyes , which was used to 
generalize data at very specific points that permit 
determination of coefficients for the Tchebichef poly 
nomials; was corrected with the help of Program 
M830-669-Boehringer-3. 


Massachusetts Inst. of Tech. , Cambridge. 
HEMISPHERIC TEMPERATURE CONDITIONS DUR- 
ING THE YEAR 1950, by Jose P. Peixoto. Scientific 
rept. no. 4 on Planetary Circulations Project, Con- 
tract AF 19(604)6108. Nov 60, 215p. 10 refs. AFCRL 
TN-60-818. 
Order from LC mi$9. 60, ph$33. 30 PB 154 449 
The method followed in computing the different quanti- 
ties which characterize the distribution and the trans- 
port of enthalpy and some of the limitations that are 
inherent in the approach are discussed. The aerologi- 
cal results reported here are in good agreement with 
results obtained from other independent considerations 
such as radiation measurements. In spite of some un- 
certainties in analysing the maps over regions of the 
hemisphere lacking sufficient observations, it is rea- 
sonable to assume that the major features of the en- 
thalpy distribution and flow are well represented. 


Michigan U., Ann Arbor. 
ON THE STRUCTURE OF PLANE DETONATION 
WAVES, by T. C. Adamson, Jr. Rept. on Project 
Squid, Contract Nonr-1858(25). June 60, 45p. 13 refs. 
Technical rept. MICH-6-P; AD-242 454. 
Order from LC mi$3. 30, ph$7. 80 PB 150 534 
A perturbation solution is a relatively simple and 
accurate solution for the concentration and tempera- 
ture profiles, for B“« 1. However, its use is re- 
stricted to Mach number ranges which do not include 
the classical Chapman Jouguet case for reversible re- 
actions, if the final Mach number is based on the 
equilibrium speed of sound. In view of the physical 
interpretation of the perturbation parameter B, it 
seems clear that within the given final Mach number 
range, a perturbation solution should hold for most 
reactions. Thus, detonations traveling through most 
reactive mixtures should have relatively small cou- 
pling between the shock and reactive zones. The first 
order reaction rate mechanism is difficult to justify 
mechanistically. The explanation accepted by most 
kineticists is that initially a relatively fast second 
order reaction produces active reactant particles 
which then decompose slowly at a rate which is first 
order. Thus, the overall rate controlling reaction is 
first order. Generally, the pre-decomposition re- 
actions are not taken into account in simplified com- 
bustion or detonation wave treatments so that with a 


given set of parameters, it is possible to calculate 
reaction zones of the order of a mean free path in 
thickness, with B21. However, postulating such a 
rate would seem to give results of doubtful practical 
value, since in such a case, there would be no way of 
producing the necessary supply of active particles 
such that the decomposition was still the slowest rate 
controlling part of the reaction. ¢{Author) 


Naval Engineering Experiment Station, Annapolis, 
Md. 
CONDENSING HEAT TRANSFER RATES OF TUBES 
OF VARIOUS MATERIALS, by R. M. Jackson, Jr. 
12 July 56, 23p. 1 ref. Evaluation rept. 030038, 
AD-115 343. 
Order from LC mi$2.70, ph$4. 80 PB 155 081 
This report released for sale to the public 28 Mar 61. 


Tests on seven condenser tubes of various materials 
were conducted to determine the condensing steam- 
to-water heat transfer rates. Comparative tests 
under identical conditions were made on all tubes for 
water velocities up to 25 ft/sec. Next to Admiralty 
brass, the highest heat transfer rates were obtained 
with the titanium and the 90-10 copper-nickel tubes. 
(Author) 


Naval Ordnance Lab. , White Oak, Md. 
FEASIBILITY STUDY OF THE SPECTROSCOPIC 
DETERMINATION OF TEMPERATURE OF AN 
ADIABATICALLY COMPRESSED GAS, by 
G. T. Lalos and M. Wolk. Feb 60, 4lp. 4 refs. 
NAVORD REPT. 6727; AD-232 696. 
Order from LC mi$3.30, ph$7.80 PB 154 720 
An experimental study is reported of the feasibility 
of measuring spectroscopically the temperature of a 
rapidly compressed gas. Ar was adiabatically com- 
pressed and the resulting radiation (2100-7000 A) 
photographically recorded. In general, the maximum 
pressure was 16,000 psi. It was found upon analysis 
of the time-integrated shot spectrum that the emis- 
sion resulted mainly from elements from which the 
compressor is made, i.e., Fe, Cu, Cr, Mn, and 
Ni. OH bands were also present and were attributed 
to thermal dissociation of water vapor existing as an 
impurity. Ar lines were not detected. He was also 
used as the test gas and gave the same shot spectrum 
as that obtained with Ar. Time-resolved records 
taken with a rotating drum camera could not be used 
for temperature determination because of poor dis- 
persion. Design and construction of a higher-speed 
electrical-mechanical shutter for use in conjunction 
with a higer dispersion spectrograph made possible 
recording the radiation during the top part of the 
pressure-time curve. By this means, effective time 
resolution was achieved. Emission spectra thus re- 
corded demonstrated the feasibility of spectroscopi- 
cally measuring the temperature of an adiabatically 
compressed gas. (Author) 








Naval Ordnance Test Station, China Lake, Calif. 
THERMAL-RATE STUDIES ON A DOUBLE-BASE 
PROPELLANT USING A DERIVATIVE DIFFER- 
ENTIAL THERMAL-ANALYSIS TECHNIQUE, by 
Jack M. Pakulak, Jr. 17 Jan 61, 10p. NOTS TP 2610; 
NAVWEPS rept. 7612. 

Order from LC mi$1. 80, ph$1. 80 PB 154 440 
In derivative differential thermal analysis (DDTA), 
the application of a single probe, using an RCnetwork, 
makes it possible to use a less complicated apparatus 
to study the thermal changes in a propellant. Because 
no reference standard is necessary, any size sample 
may be analyzed without regard to differences in heat 
capacities, probe centering or location in the block-- 
common considerations for sample and reference ma- 
terial in differential thermal analysis. The resulting 
kinetic studies that were performed on a double-base 
propellant as a standard for further propellant studies 
show that the first exotherm peak varied with the heat- 
ing rate. A negative straight-line relationship was 
utilized for heating rates from 0. 2 to 5. 55°C/min. 
The order of reaction, shape index, activation energy, 
and frequency factor were considered. (Author) 


Office of Technical Services, Dept. of Commerce, 
Washington, D. C 
HIGH TEMPERATURE RESEARCH (CERAMICS, 
GASES, LUBRICANTS, PLASTICS, ELECTRICAL 
AND ELECTRONIC EQUIPMENT, ETC.). Feb 61, 
36p. 473 refs. OTS Selective Bibliography SB-453. 
Order from OTS $0.10 OTS SB-453 


A bibliography of reports listed in the two OTS monthly 
abstract journals: U. S. Government Research Reports 
and Technical Translations. Reports listed in this 
bibliography were added to the OTS collection during 
the period 1950 to February 1961. Categories are 
arranged as follows: Ceramics and Refractories; 
Gases; Lubricants and Hydraulic Fluids; Plastics, 
Paints and Textiles; Electrical and Electronic Equip- 
ment; General Research; Translations; and AEC 
Reports. 


Plastics Lab., Princeton U., N. J. 
THERMODYNAMIC SERIAL ORDER OF THE 
METALS AT HIGH TEMPERATURE, by Herbert A. 
Pohl. Rept. on Contracts DA 36-039-sc-78105 and 
AT(07-2)-1. 1 July 60, 14p. Technical rept. no. 58C; 
AD-239 832. 

Order from OTS $0.50 PB 171 567 
To help evaluate more exactly just which metal can be 
expected to replace which, convenient tables of 
thermodynamic data for important metallic salts are 
assembled. Their use is discussed especially in 
regard to effects of low concentration. (Author) 


Space Sciences Lab. , General Electric Co., 
Philadelphia, Pa. 
A NOTE ON THE THERMAL DIFFUSION RATIO 
IN DISSOCIATED AIR, by S. M. Scala. Rept. on 
Contract AF 49(638)931. Nov 60, 26p. 11 refs. 
Technical Information Series R60SD487; AFOSR 
Document no. 21; AD-250 672. 


Order from LC mi$2.70, ph$4.80 PB 154 510 





Great interest has been focussed recently on viscous 
effects at high altitude including non-equilibrium vis- 
cous flow within shock waves, boundary layers and 
wakes. A realistic treatment.of this type of chemi- 
cally reacting flow requires a detailed consideration 
of the two competing rate processes, diffusion and 
chemical kinetics. The mechanism of thermal dif- 
fusion is reviewed, and, in particular, a number of 
approximations to the thermal diffusion ratio in bi- 
nary mixture dissociated air are presented 


Wave Propagation 


Electrical Engineering Research Lab., U. of 
Illinois, Urbana. 
REFRACTIVE INDEX FOR PLANE WAVE PROPA- 
GATION IN A LOSSLESS MAGNETO-IONIC MEDIUM, 
by G. A. Deschamps. Scientific rept. no. 2 on Con- 
tract AF 19(604)5565. 15 July 60, 25p. 5 refs. AFCRL 
TN-60-809. 
Order from LC mi$2. 70, ph$4. 80 PB 154 448 
The present report deals with the case where the 
losses are negligible but where the angle 8 between 
the direction of propagation and the magnetic field is 
arbitrary. 


Electrical Engineering Research Lab., U. of Texas 

Austin. 
RADIO WAVE ABSORPTION OF SEVERAL GASES 
IN THE 100-117 KMC FREQUENCY RANGE, by 
C. O. Britt, C. W. Tolbert, and A. W. Straiton. 
Rept. on Contract Nonr-375(01). 10 May 60, 19p. 
6 refs. Rept. no. 114; AD-237 109. 
Order from LC mi$2.40, ph$3.30 PB 147 840 
A technique is described for the measurement of the 
absorption characteristics of millimeter radio waves 
over a wide pressure range. The results of measure- 
ments made with this technique are given for four 
gases in the frequency band from 100 to 117 kmcps. 
The four gases investigated in near pure state were 
carbon monoxide, nitrous oxide, sulphur dioxide, and 
nitrogen dioxide. (Author) 


Lightning and Transients Research Inst. , 
Minneapolis, Minn. 
ARTIFICIAL ATMOSPHERICS PROPAGATION. I, by 
J. R. Stahmann. Final rept. for Apr 59-Sep 60 on Con 
tract AF 19(604)5545. Sep 60, 92p. 15 refs. L&T 
rept. 373; AFCRL-TR-60-376; AD-249 921. 
Order from LC mi$5.40, ph$15. 30 PB 154 273 


The use of a schoonerborne high peak power pulse 
generator and a 10,000 foot high altitude wire antenna 
permits basic propagation studies at VLF frequencies 
over long distances. Peak powers of the order of 30 
megawatts have been radiated using this technique. 
The first portion of the received waveform is not af- 
fected by ionospheric reflections so that a pure ground 
wave may be studied. Similar time standards at the 
generator and mobile vanette receiver permit synchro- 
nous triggered sweep oscillographic received pulse re- 
cording at various distances from the generator. 
Theoretical studies of the waveshape of the radiated 
pulse show that antenna shape and orientation affect the 
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waveshape radiated in a given direction. Earth curva- 
ture effects are also considered theoretically. Pulses 
were received at 10, 100, and 180 miles from the 
generator using the vanette receiver and at 350 and 
360 miles by the AFCRL “inverse loran" network. 
Similar pulses were also generated and received by 
USASRDL. Waveshape studies reveal some character - 
istics which could have been caused by antenna shape 
and orientation and also by ionospheric reflections. 
However, such reflections are difficult to positively 
identify and more data is required to study effects of 
such parameters as terrain, geomagnetic location and 
direction using the established measurement 
techniques. (Author) 


National Bureau of Standards, Boulder, Colo. 
PROLONGED SPACE-WAVE FADEOUTS IN TROPO- 
SPHERIC PROPAGATION, by A. P. Barsis and Mary 
Ellen Johnson. 8 Feb 61, 75p. 10 refs. Technical note 
no. 88. 

Order from OTS $2.00 PB 161 589 
This paper contains the results of studies performed 
during the last several years on the short-term vari- 
ability of tropospheric signals received over within- 
the-horizon paths. Signal variations of this type have 
been termed "prolonged space-wave fadeouts, " as they 
are mainly characterized by reductions in signal level 
to many decibels below presumably constant values de- 
termined from geometrical optics methods. The data 
described here were obtained from measurements over 
propagation paths in the Pacific Coast region of South- 
ern California, and the continental region of Eastern 
Colorado. Fadeouts are analyzed as a function of 
carrier frequency, path characteristics, andmeteoro- 
logical parameters. The study also ine! des an evalu- 
ation of fadeouts observed over a path using a mountain 
peak as a diffracting knife-edge like obstacle between 
transmitter and receiver. (Author) 


National Bureau of Standards, Boulder, Colo. 
QUARTERLY RADIO NOISE DATA, SEPTEMBER, 
OCTOBER, NOVEMBER 1960, by W. Q. Crichlow, 
R. T. Disney, and M. A. Jenkins. 31 Jan 61, 65p. 
ll refs. Technical note no. 18-8. 
Order from OTS $1.75 PB 151 377-8 


See also PB 151 377-7 


RESEARCH METHODS, TECHNIQUES 
AND EQUIPMENT 


Anderson-Nichols and Co., Boston, Mass. 
MACHINE LANGUAGE TRANSLATION DEVICES 
SYSTEM, by John F. McCarthy and James F. 
McKenna, Jr. Quarterly progress rept. no. 4, 1 Apr- 
30 June 59, on Contract DA 36-039-sc-78123. 
21 July 59, 53p. AD-226 522. 
Order from LC mi$3. 60, ph$9. 30 PB 155 030 


This report released for sale to the public 27 Mar 61. 
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A complete coverage of the scope of the development 
program for the Machine Language Translation De- 
vices System is contained in this report. The cover- 
age includes a complete phase breakdown of each of 
the tasks of the overall development program including 
the development engineering for the Militarized High 
Speed Page Printing System, the Code Conversion Sys- 
tem, the Keyboard Input Units, and the results of the 
investigations for the Integration of the Magnetic Tape 
Units, the High Speed Photoelectric Paper Tape 
Reader, and the Militarized Digital Communications 
Kineplex System. (Author) 


Columbia U., New York. 
THE TRANSIENT BEHAVIOUR OF A SINGLE 
SERVER QUEUEING PROCESS WITH POISSONIAN 
INPUT, by Lajos Takacs. Rept. on Contract Nonr- 
266(33). 8 June 60, 58p. 29 refs. CU-42-60-Nonr- 
266(33)MS; AD-238 288. 
Order from LC mi$3.60, ph$9. 30 PB 148 401 
The following queueing model is considered: Cus- 
tomers arrive at a counter at the instants 
Tj, i=1,...,j. The customers are served by m serv- 
ers in the order of their arrival. Let Xj denote the 
service time of the j-th customer and Vj denote the 
interarrival time between the j-th customer and the 
(j-1)-th customer. Suppose that the interarrival times 
1Vj3 and the service times {x;} are independent se- 
quences of identically distributed positive random 
variables with respective distribution functions 
F(x) = P}Vj $ x} and H(x) = P{Xx; $ x}. This queueing 
model is described by the triplet { F(x), H(x), mf. A 
modification of the process [F(x), H(x), 1] is consid- 
ered, supposing that each customer, arriving at a 
time when the server is not available, leaves the 
queue without being served with probability q. The 
particular case is considered when F(x) = 1-e", 

= -Axandx 2 0, i.e., when the input process is a 
Poisson process. 


Indiana U., Bloomington. 
THE AUTOMATION OF GENERAL SEMANTICS, by 
F.W. Householder, Jr. and J..Lyons . Quarterly 
rept. no. 3, 1 Sep-30 Nov 60, on Contract 
AF 30(602)2184. 16 Dec 60. llp. 2 refs 
Order from LC mi$2.40, ph$3.30 PB 153 805 
The subject of the research is the syntactic and se- 
mantic analysis of scientific English with the aid of 
an electronic computer. The primary aim is the de- 
velopment of general mechanical routines for the re- 
duction of complex sentences to their constituent sim 
ple sentences without loss of information-content. 
Work so far has been directed to: (1) the collection of 
a representative corpus of scientific writing in Eng- 
lish; (2) key-punching and sorting the preliminary 
more limited corpus; (3) the elaboration of dictionary 
look-up and suffix-splitting routines for English; (4) 
the mechanical determination of the syntactic func- 
tion of words and of the boundaries of phrases and 
clauses. Progress in these several directions is de- 
scribed. 











Institute for the Study of Metals, U. of Chicago, III. 
HIGH PRESSURE RESEARCH. Annual rept. no. 9, 
July 55-July 56, on Contract N6ori-02020. [1956] 
110p. 224 refs. AD-121 182. 
Order from LC mi$5 70, ph$16. 80 PB 154 865 
This report released for sale to the public 24 Mar 61. 


Contents: 

Solid state studies under high pressure 

Studies of high pressure polymorphism to 24,000 bars 
by X-ray diffraction 

Plastic deformation of single crystals m tension under 
hydrostatic pressure 

Pressure dependence and temperature dependence of 
the rate of water exchange between Co(NH3)5H20*** 
and solvent 

Improvements in the apparatus for measuring the 
thermal conductivity of water as a function of pres- 
sure and temperature 

Self diffusion of bromine in AgBr 

The internal friction of cold worked copper as a func- 
tion of temperature and frequency 

The elastoresistance constants of InSb 

Ferromagnetic anisotropy energy of gadolinium 

A zone refining apparatus 

Electrical properties of thin single crystals of 
bismuth 

Ultrasonic attenuation in metals 

Temperature variation of the elastic constants of 
AgBr 

(See also PB 149 485) 


Michigan U. Coll. of Literature, Science, and the 

Arts, Ann Arbor. 
REGULAR CANONICAL SYSTEMS AND: FINITE 
AUTOMATA, by J. Richard Buchi. Technical rept. on 
Contracts Nonr-1224(21) and DA 36-039-sc-78057. 
Dec 59, 28p. 10 refs. 03105; 2794-7-T; AD-230 541 
and AD-233 478 
Order from LC mi$2. 70, ph$4. 80 PB 152 135 
Regular canonical systems, whose rules of production 
are of the form, ax—»bx, are discussed. Regular sys- 
tems are interesting because they produce only recur- 
sive sets of words, but not all recursive sets of words 
(diagonal argument). The main result states that only 
a very simple kind of set of words is generable by 
regular systems, namely, the regular sets or behav- 
iors of finite automata. To a finite automaton with 
binary output, a system of regular productions can 
be adjoined with an axiom U in such a way that an 
input word x is detected by the output of the automaton 
just in case x is @-deducible from U, i.e., the set of 
words generated by from U is the behavior of the 
finite automaton with binary output. The following 
converse is asserted: the set of words generated by 
any regular system from a finite set of axioms is the 
behavior of some finite automaton with binary output. 
(Author) 


Michigan U. Coll. of Literature, Science, and the 
Arts, Ann Arbor. 
WEAK SECOND-ORDER ARITHMETIC AND FINITE 
AUTOMATA, by J. Richard Buchi. Technical rept. on 
NSF Grant G-4790, Contracts Nonr-1224(21), 
DA 20-018-ORD-16971, and DA 36-039-sc-78057. 





Sep 59, 47p. 15 refs. UOR rept. 1863. 3-M; UMRI 
rept. nos. 03105; 2722; 2755; 2794-6-T; AD-228 594, 
Order from LC mi$3.30, ph$7.80 PB 150 726 


A conventional formalism, a weak second-order arith- 
metic, is derived to replace the formalism of regular 
expressions as introduced by Kleene. Theorems 
which are equivalent to Kleen's synthesis and analysis 
theorems are presented. This result is of interest 
for the automata theory because formulas of weak 
second-order arithmetic seem to be more convenient 
than regular expressions for formalizing conditions _ 
on the behavior of automata. (Author) 


Naval Ordnance Lab., Corona, Calif. 
FOUNDATIONAL RESEARCH PROJECTS. Quarterly 
rept. July-Sep 60. 15 Dec 60, 80p. 31 refs. NAVWEPS 
rept. 7157; NOLC rept. 533; AD-249 659. 
Order from LC mi$4.50, ph$12.30 PB 154 071 
Contents: 

Communication stochastics 

High temperature polymer program 

Infrared atomic spectra 

Magnetization reversal 

Semiconductor physics 

Small antennas and microwave solid state devices . 
(See also PB 152 035) 


Stanford Electronics Labs., Stanford U., Calif. 
ADAPTIVE SWITCHING CIRCUITS, by B. Widrowand 
M. E. Hoff. Rept. on Contract Nonr-225(24). 

30 June 60, 40p. 18 refs. Technical rept. no. 1553-1; 
AD-241 531. 

Order from LC mi$3. 00, ph$6. 30 PB 150 227 
An adaptive pattern classification machine (called 
“Adaline”, for adaptive linear) has been devised to 
illustrate adaptive behavior and artificial learning. 
During a training phase, crude geometric patterns are 
fed to the machine by setting the toggle switches ina 
4x4 input array. Setting another toggle switch tells 
the machine whether the desired output for the par- 
ticular input pattern is +1 or —1. All input patterns 
are classified into two categories. The system learns 
a little from each pattern and accordingly experiences 
a design change. After training, the machine can be 
used to classify the original patterns and noisy (dis- 
torted) versions of these patterns. At present the 
purely mechanical adaption process is accomplished 
by manual potentiometer-setting. A means of auto- 
mating this is being developed which makes use of 
multi-aperture ferromagnetic devices. Solid-state 
adaptive logical elements will result that should ulti- 
mately be suitable to be microminiaturized. Net- 
works of such elements would be very effective in 
pattern recognition systems, information storage 
and retrieval-by-classification systems, and self- 
repairing logical and computing systems. (Author) 
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Communication Theory 


Dynamic Analysis and Control Lab., Mass. Inst. of 

Tech. , Cambridge. 
CHARACTER RECOGNITION AND PHOTOMEMORY 
STORAGE DEVICES FEASIBILITY STUDY, by 
D. M. Baumann, F. T. Brown and others . Second 
summary rept. RM-7692-3 on Contract Nonr- 
1841(41). [1960] 78p. 2 refs. AD-237 108. 
Order from LC mi$4.50, ph$12.30 PB 147 787 
A study was conducted to determine the feasibility of 
high speed photoelectric scanning of printed material 
The desired goal is to develop a system that will scan 
and encode printed matter in a fashion suitable for 
digital computer input. Photoelectric character recog 
nition, related optics , and photomemory development 
are discussed. A theory of weighted area scanning is 
presented which yields an analog voltage by means of 
a photocell. (See also AD-203 709) 


Electronic Research Lab., U. of California, 
Berkeley. 
ERROR BOUNDS FOR CONTINUOUS CHANNELS, by 
A. J. Thomasian. Rept. on Contract Nonr-222(53) 
28 Apr 60, 27p. 9 refs. Series no. 60, issue no. 278. 
Order from LC mi$2.70, ph$4. 80 PB 148 502 


A general inequality is obtained for bounding the error 
probability of a channel when the signal and noise may 
be continuous but time is discrete. The inequality 
permits a constraint on the channel inputs. Application 
is made to the band-limited channel with white 

Gaussian noise and an input average power constraint. 
(Author) 


SOCIAL SCIENCES 


Applied Mathematics and Statistics Labs. , Stanford U., 
Calif. 
EDGEWORTH'S BARTER PROCESS AND WALRAS' 
TATONNEMENT PROCESS, by Hirofumi Uzawa. 
Technical rept. no. 83 on Contract Nonr-225(50) 
10 May 60, 28p. 16 refs, AD-237 459. 
Order from LC mi$2. 70, ph$4. 80 PB 147 843 
A formulation of Edgeworth's barter process (the two- 
good case) is given for a general model of exchange. 
The stability problem of the process is discussed in 
relation to that of Walras' tatonnement process (Ele- 
ments of Pure Economics, 1954). (Author) 


Applied Mathematics and Statistics Labs. , Stanford 
U., Calif. 
A NOTE ON THE CLASSIFICATION OF TECHNI- 
CAL INVENTIONS, by Hirofumi Uzawa and Tsunehiko 
Watanabe. Technical rept. no. 85 on Contract 
Nonr-225(50). 30 June 60, 13p. 2 refs; AD-240 160. 
Order from LC mi$2. 40, ph$3. 30 PB 149 523 


807 


Hicks’ classification of technical inventions is gener- 
alized to the case in which there are more than two 
factors of production. The economic unit is assumed 
to produce an output using certain factors of pro- 
duction. The production function) (v,,...5 Vs) 
specifies the maximum quantity of the output that can 
be produced by using the factors of production by 
quantities Vyrcs-> Vi at the state’of technology “‘T 


The assumption is made that “Y may be represented 

by a real number, and the production function satis- 
fies all the neoclassical conditions. The production 

factors are assumed to exhaust all-the productive fac- 
tors that are limitational to the economic unit. 


Applied Mathematics and Statistics Labs., Stanford 
U., Calif. 
A THEOREM ON NON-TATONNEMENT STABILITY, 
by F. H. Hahn and Takashi Negishi. Technical rept. 
no. 82 on Contract Nonr-225(50). 4 May 60, 10p. 
6 refs; AD-237 454. 
Order from LC mi$1. 80, ph$1. 80 PB 147 842 
Under certain assumptions concerning the progress of 
exchange out of equilibrium, the stability of the com- 
petitive equilibrium system is shown to be quasi- 
stable. 


California U., Los Angeles. 
BARGAINING EXPERIMENTS: AN EXPLORATORY 
STUDY, by David H. Stern. Doctoral thesis. Rept. 
on Management Sciences Research Proj. [Contract 
Nonr-233(02)] June 60, 290p. 120 refs. Research 
rept. no. 66; AD-242 538. 
Order from LC mi$11.10, ph$44.10 PB 152 114 
A variety of hypotheses about bargaining behavior are 
tested by means of laboratory experiments with 
human subjects. It is the methods and techniques of 
experimentation, rather than the results, which are 
of primary interest. These methods and techniques 
fall into several categories: (1) formulating a bargain- 
ing model; (2) realizing the abstract model in a fash- 
ion which enables hypotheses to be conveniently tested 
(3) controlling the laboratory environment so that 
only the variables included in the model will affect 
behavior; (4) measuring the variables, (5) stating 
hypotheses; and (6) designing the experiments so that 
one may use in good conscience the techniques of 
statistical analysis one wishes to use. It is urged that 
the experiment results be viewed as illustrations of 
how modern statistical methods can be used in con- 
junction with laboratory experiments to study eco- 
nomic behavior, rather than taken of face value as 
conclusions about how people bargain. (Author) 


Documentation 


Armed Services Technical Information Agency, 
Arlington, Va. 
GUIDELINES FOR USING ASTIA DESCRIPTORS. 
Feb 61, 17p. 


Order from OTS $0.50 PB 171 519 








Drastic changes in the philosophy of subject indexing 
were undertaken when the Armed Services Technical 
Information Agency (ASTIA) recently automated its 
information retrieval functions. A Thesaurus of ASTIA 
Pera Ee was developed to take the place of the 
ASTIA ject Hee: The concepts behind the 


arrangement of the esaurus, the development of its 
vocabulary, and the use of the terminology, for both 
input and output operations are discussed. The use of 
“open-ended terms" such as trade names, nomen- 
clature, project titles, and the like is also explained 
as supplementing the descriptors for retrieval 
purposes. (Author) 








Zator Co., Cambridge, Mass. 
THE APPLICATION OF SIMPLE PATTERN INCLU- 
SION SELECTION TO LARGE-SCALE INFORMA 
TION RETRIEVAL SYSTEMS, by Calvin N. Mooers. 
Rept. on Contract AF 30(602)1900. Apr 59, 26p. 
7 refs. ZTB 131; RADC-TN-59-157; AD-215 434. 
Order from LC mi$2.70, ph$4.80 PB 155 068 


This report released for sale to the public 24 Mar 61. 


Simple pattern inclusion selection coding for informa- 
tion retrieval can speed up the serial scanning rate of 
some present retrieval machines 4 to 25 times. It 
may also make possible machines with simpler hard- 
ware or selective circuits. One present device has a 
potential retrieval scanning rate of 36 million items 
per hour with pattern inclusion selection. Set against 
the advantages of this method of coding are certain 
peculiarities or limitations: (1) retrieval prescriptions 
can be formed by conjoint descriptors only (combined 
only by AND), and (2) the coding method produces a 
small fraction of extra noise selections. For many 
retrieval applications, particularly with some very 
large collections, these peculiarities are of less 
importance than the gain in scanning speed. The 
conditions under which simple pattern inclusion 
selection can be advantageously used are stated, and 
thé code system design rules are given. (Author) 
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MISCELLANEOUS 


Naval Research Lab., Washington, D. C. 
REPORT OF NRL PROGRESS. May 61. 
Order from OTS $1. 25, $10. 00/year 


PB 171 318 


Contents: 


Accurately Oriented ADP Crystal Plates and Lenses for 
Electro-Optic Shutters, by S. I. Slawson and 
J. W. Davisson 

Radiation Behavior of Electrical Materials and Com- 
ponents for Space Vehicles, by J. W. Kallander and 
J. F. Weller 

Scientific program: 

Electricity: Method of establishing the best voltage 
levels for future naval aircraft 

Mechanics: Navy high-impact shock machines for 
lightweight and mediumweight equipment 

Metallurgy and Ceramics: Gas analysis system cali- 
bration check. Slow growth and rapid propagation of 
cracks. Procedure for the evaluation of fracture 
toughness of pressure-vessel materials. Effect of 
environment on the fatigue properties of Type 316 
stainless steel and Iconel X at 1500°F. Density of 
liquid bismuth and of dilute solutions of copper in 
bismuth. Mechanical properties of refractory alloys. 
Effect of phosphate on the corrosion of steel in aque- 
ous media at 316°C 

Nuclear and Atomic Physics: Lithium, beryllium, and 
boron in the primary cosmic radiation. Monte Carlo 
calculation of gamma-ray slab penetration 

Radio: Distribution of reflecting cross sections of sat- 
ellites. Selection of an atmospheric refractivity 
model for radar range-height-angle charts. Cathode 
research (thermocouple errors) 

Solid State Physics: Optical masers. Compressibility 
of a luminescent center 

Sound: Effect of hydrostatic pressure on a variety of 
illuminating devices, miniature and subminiature 
electron tubes, and glass tubing 
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Concealment of underground explosions, by A. L. 
General, Miscellaneous, and Progress Latter. RAND Corporation, Santa Monica, Calif. 
Mar 60. Contract AT(11-1)-135. 7p. Order 
Reports from LC. Mi $1.80, ph $1.80. 





RM-2562-AEC 
Chemical processing technology. Quarterly prog- 
ress report for July through September 1960, by 

J. R. Huffman and others. Phillips Petroleum 








Semiannual progress report for the period ending 





Company, Atomic Energy Division, Idaho Falls, June 30, 1960. University of California, School 
Idaho. Feb 61. Contract AT(10-1)-205. 69p. of Medicine, Los Angeles, Calif. 1960. Contract 
Order from OTS. $1.50. IDO- 14540 AT-04-1-GEN-12. 73p. Order from LC. 

Mi $4.50, ph $12. 30. UCLA -460 


Ground motion studies at high incident overpressure, 
by W. R. Perret andj. W. Wistor. Sandia 





Seismic decoupling for explosions in spherical 





Corporation, Albuquerque, N. Mex. Oct 57. cavities, by W. M. Adams and D, S, Carder. 
Decl. August 31, 1960. 42p. Order from LC. University of California, Lawrence Radiation 
Mi $3.00, ph $6. 30. ITR-1405 


Laboratory, Livermore, Calif. Sep 60. Con- 
tract W-7405-eng-48. 27p. Order from LC. 


Mi $2.70, ph $4.80. UCRL-5843 
Applications of ultrasonic energy. Progress report 


no. 16 covering period from June 1, 1959 through 
July 31, 1959. Aeroprojects, Inc., West Chester, 
Pa. Aug 59. Contract AT(30-1)-1836. 44p. 
Order from LC. Mi $3.30, ph $7.80. 

NYO-2570 








Shear and compressional velocity measurements, by 
R. J. Swain and others. United Electro Dynamics, 
Inc., Pasadena, Calif. and University of Califor- 
nia, Lawrence Radiation Laboratory, Livermore, 
Calif. Apr 60. Contract W-7405-eng 48. 64p. 
Order from LC. Mi $3.90, ph $10.80. 

UCRL-5993 





Aircraft nuclear propulsion project quarterly prog- 
ress report for period ending September 10, 1954, 
by A. W. Savolainen. Oak Ridge National Labora- 
tory, Oak Ridge, Tenn. Oct 54. Decl. with 








Use of large cavities to reduce seismic waves from 
deletions December 8 1959. Contract W-7405- underground explosions. Final report, by R. F 
eng-26. 152p. Order from LC. Mi $7.50, Herbst and others. University of California, 

ph $24. 30. ORNL.-1771 (Del. ) Lawrence Radiation Laboratory, Livermore, 
Calif. Sep 60. Contract W-7405-eng-48. 60p. 


Order from LC. Mi $3.60, ph $9.30. 
Aircraft nuclear propulsion project quarterly prog- UCRL-6165 


ress report for period ending June 10, 1955, by 

A. W. Savolainen. Oak Ridge National Laboratory, 
Oak Ridge, Tenn. July 55. Decl. with deletions 
November 13, 1959. 179p. Order from LC. 


























Aircraft nuclear propulsion project quarterly prog- Research in radiobiology. Semi-annual report of 
ress report for period ending June 10, 1956, by work in progress On the chronic toxicity program, 
A, W. Savolainen. Oak Ridge National Labora- by T. F. Dougherty. University of Utah, College 
tory, Oak Ridge, Tenn. Sep 56. Decl. with of Medicine, Salt Lake City, Utah. Sep 60. 
deletions December 2, 1959. Contract W-7405- Contract AT(L1-1)-119. 143p. Order from LC. 
eng-26. 257p. Order from LC. Mi $11.10, Mi $7.20, ph $22.80. COO-222 
ph $39. 60. ORNL -2106(Pts. 1-5)(Del. ) 
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Investigation of the epizootic and potentially epizoot- 
ic diseases of mice. Final report for June 15, 
1953--September 14, 1958, by E. B. Murphy and 
W. G. Hoag. Roscoe B. Jackson Memorial Lab- 
oratory, Bar Harbor, Me. Oct 60. Contract 
AT(30-1)-1539. 18p. Order from LC. Mi $2.40, 
ph $3.30. NYO-7147 











Strontium and calcium metabolism in man. Final 
report, by A.R. Schulert. Columbia University, 
Lamont Geological Observatory, Palisades, N. Y. 
July 60. Contract AT(30-1)-2116. 36p. Order 
from LC. Mi $3.00, ph $6. 30. NYO-9131 





Biology division semiannual progress report for 
period ending August 15, 1960. Oak Ridge Nation- 
al Laboratory, Oak Ridge, Tenn. Oct 60. Con- 
tract W-7405-eng-26. 208p. Order from LC. 

Mi $9.30, ph $31.80. ORNL- 2997 








Final scientific report on therapeutic uses of radio- 
active colloids, by P. F., Hahn. Meharry Medi- 
cal College, Cancer Research Laboratories, 
Nashville, Tenn. July 60. Contract AT(40-1)- 
269. 4ip. Order from LC. Mi $3.30, ph $7.80. 

ORO-311 








To investigate and evaluate radioisotopes for tele- 
therapy. Final report for September 1, 1954— 
August 31, 1959, by H. S. Weens. Emory Uni- 
versity, School of Medicine, Atlanta, Ga. 1959. 
Contract AT(40-1)-1759. 7Op. Order from LC. 
Mi $3.90, ph $10.80. ORO-312 











Study of the healing of corneal wounds with radio- 
active isotopes, with special reference to the 
plastic artificial cornea, by W. Stone, Jr. 
Harvard University, Massachusetts Eye and Ear 
Infirmary, Boston, Mass. 1960. Contract AT 
(30--1)-1905. 13p. Order from LC. Mi $2.40, 
ph $3. 30. TID-5823 











Some effects of x rays on longevity in habrobracon 
females, by A. M. Clark. University of Dela- 
ware, Newark, Dela. and Oak Ridge National 
Laboratory, Oak Ridge, Tenn. [1958]. Contract 
AT(30-1)-1752. 2lp. Order from LC. Mi $2.70, 
ph $4.80. TID-6053 





External localization of brain-tumors employing 
positron-emitting isotopes. Progress report for 
uly 1, 1959—July 1, 1960. General Hospital, 
Boston, Mass. and General Hospital, Physics Re- 
search Laboratory, Boston, Mass. July 60. Con- 
tract AT(30-1)-1242. 33p. Order from LC. 

Mi $3.00, ph $6. 30. TID-6220 














The effects of ionizing radiations on helminth para- 





sites. Annual progress report, by E. L. Schiller. 








Johns Hopkins University, School of Hygiene and 
Public Health, Baltimore, Md. [nd]. Contract 
AT(30-1)-2481. 7p. Order from LC. Mi $1.80, 
ph $1.80. TID-6590 


Technical progress report for February 1, 1906— 





January 31, 1961, by A. B. Burdick. Purdue 

Research Foundation, Lafayette, Ind. Oct 60. 
Contract AT(11-1)-856. 4p. Order from LC, 
Mi $1.80, ph $1.80. TID-6833 





Quality of $r90 analyses on hyman bone, Interim 





technical report, by J. Laurence Kulp. Columbia 
University, Lamont Geological Observatory, 
Geochemical Laboratory, Palisades, N. Y. May 
60. 29p. Order from LC. Mi $2.70, ph $4. 80. 
TID-6841 





Studies on chemical protection against radiation- 
induced intestinal injury. Period covered June 1, 
1959—July 1, 1960, by E. E. Schwartz and 
B. Shapiro. Albert Einstein Medical Center, 
Philadelphia, Pa. Oct 60. Contract AT(30-1)- 
2406. 22p. Order from LC. Mi $2.70, 
ph $4.80 TID-6868 











Irradiation effects on the central nervous system. 
Progress report covering period January 1, 1960 
to date, by V. Nair and others. University of 
Chicago, Chicago, Ill. Sep 60. Contract AT 
(11-1)-847. 8p. Order from LC. Mi $1.80, 
ph $1.80. TID-6874 








Cancer research program of the division of biology 
and medicine, by L. O. Jacobson and others. 
Division of Biology and Medicine, U. S. Atomic 
Energy Commission, Washington, D.C. Nov 60. 
94p. Order from OTS. $2.25. TID-11132 





Studies of the graft host interaction in the mouse. 
Thesis, by |, McRae. University of California, 
Lawrence Radiation Laboratory, Berkeley, Calif. 
Oct 60. Contract W-7405-eng-48. 82p. Order 
from OTS. $2.00. UCRL-9448 








Distribution and excretion of niobium-95 in rats 
following daily administration in the food and 
drinking water, by R.G. Thomas and others. 
University of Rochester, Atomic Energy Project, 
Rochester, N. Y. Dec 60. Contract W-7401- 
eng-49. 2lp. Order from OTS. 50 cents. 

UR-584 











Biomedical and aerosol studies associated with a 
field release of plutonium, by R. H. Wilson and 
others. University of Rochester, Atomic Energy 
Project, Rochester, N. Y. Nov 60. 70p. Order 
from OTS. $1.75. WT-1511 
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Chemical Separations Processes for 
Plutonium and Uranium 


Efficiency of a three inch Higgins column, by V.C. 
Vaughen, and others. Massachusetts Institute of 
Technology, Engineering Practice School, Oak 
Ridge, Tenn. Dec 56. Decl. with deletions 
October 2, 1957. 2lp. Order from LC. 

Mi $2.70, ph $4.80. AECD-4294 





Equilibrium extraction characteristics of alkyl 











amines and nuclear fuels metals in nitrate sys- 
tems, suaer pore SPOS no. v for r the 
peri uly 1—Septe r 30, » DY E.A. 
Mason and V. C, Vaughen. Massachusetts Insti- 
tute of Technology, Cambridge, Mass. Dec 59. 
22p. Order from LC. Mi $2.70, ph $4.80. 
AECU-4631 





Solvent extraction: pulse wave studies and pulse 
enerator development. rterly report for 
ri ugust 10, to November 10, 4 
= J. E. Gasaas and A. C. Jealous. Oak Ridge 
National Laboratory, Oak Ridge, Tenn. Dec 51. 


Decl. March 23, 1960. 17p. Order from LC. 
Mi $2.40, ph $3.30. CF-51-12-32 





Chemical technology division unit operations section 
monthly progress report, May 1958, by J. C. 
Bresee and others. Oak Ridge National Labora- 
tory, Oak Ridge, Tenn. Sep 58. Contract W- 
7405-eng-26. 67p. Order from LC. Mi $3.90, 
ph $10. 80. CF-58-5-50 








Power reactor fuel reprocessing: mechanical phase, 
by B. B. Klima. Oak Ridge National Laboratory, 
Oak Ridge, Tenn. Sep 59. Contract W-7405- 
eng-26. 36p. Order from LC. Mi $3.60, 
ph $9. 30. CF-59-8-88 (Suppl. 1) 





Operation of TNX evaporator, by G. S. Nichols and 
E. S. Occhipinti. Du Pont de Nemours (E, I.) & 
Company, Explosives Department, Wilmington, 
Del. Oct 54. Decl. April 21, 1960. Contract 
AT(07-2)-1. 27p. Order from LC. Mi $2.70, 
ph $4.80. DP-82 





Di-2-amyl 2-butylphosphonate as an extractant for 
the recovery of uranium and plutonium, by T. H. 
Siddall, Ill. E.1I. du Pont de Nemours & Company. 
Savannah River Laboratory, Aiken, S. C, Feb 
61. Contract AT(07-2)-1. 16p. Order from 
OTS. 50 cents. DP-548 








Oxidation of uranium (IV) by oxygen and nitrous acid, 


The in-line estimation of the sulfamate ion concen- 
tration in the Purex IBP stream, by F. A. Scott. 
General Electric Company, Hanford Atomic 
Products Operation, Richland, Wash. Aug 57. 
Decl. March 28, 1960. Contract W-31-109- 
Eng-52. 1l0p. Order from LC. Mi $2. 40, 
ph $3 30. HW-51673 


Technology for the reprocessing of nonproduction 
reactor fuels; budget activity 2790. Quarterly 
report, by V. R. Cooper. General Electric 
Company, Hanford Atomic Products Operation, 
Richland, Wash. Mar 58. Decl. June 25, 1959. 


Contract W-31-109-Eng-52. 9p: Order from 
LC. Mi $1.80, ph $1. 80. HW-55419 











Trough-tray dissolver, by R. W. McKee. General 
Electric Company, Hanford Atomic Products 
Operation, Richland, Wash. June 59. Contract 
AT(45-1)-1350. 18p. Order from LC. 

Mi $2. 40, ph $3. 30. HW-60823 





Technology of non-production reactor fuels repro- 
ceseing niet activity 2790. Quarterly report, 
y r. General Electric Company, 
Hanford, Atomic Products Operation, Richland, 
Wash. Aug 60. Contract AT(45-1)-1350. 12p. 
Order from LC. Mi $2.40, ph $3. 30. 
HW-66191 








The interaction of bare systems of containers. 
Part Il, by L. Geller. Carbide and Carbon 


Chemicals Company, K-25 Plant, Oak Ridge, 
Tenn. Dec 52. Decl. March7, 1960. 26p. 
Order from LC. Mi $2.70, ph $4. 80. 

KS-347 


McCabe-Thiele graphical solution of uranium- 
thorium partitioning from = sol- 
vent, by A, D. Ryon. idge National 
Laboratory, Oak Ridge, Tenn. [nd]. Contract 
W-7405-eng-26. 13p. Order from OTS. 

50 cents. ORNL -3045 








Plutonium extraction from nitrate and sulfate solu- 
tions by amines and organophosphorus compounds, 
by D. E. Horner and C, F, Coleman. Oak 
Ridge National Laboratory, Oak Ridge, Tenn. 
Mar 61. Contract W-7405-eng-26. 62p. Order 
from OTS. $1.50. ORNL-3051 








Chemistry 


Diffusion-controlled dissolution of zirconium in 





by A. L. Slade. E. I. du Pont de Nemours & 
Company, Savaunah River Laboratory, Aiken, 
S.C. Feb 61. Contract AT(07-2)-1. 12p. Order 
from OTS. 50 cents. DP-554 
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molten uranium with monotonically increasing 
temperature, by G. H. Golden. Jan 61. Contract 
W-31- [09-eng-38. 43p. Order from OTS. 

$1. 00. ANL -6294 











Preliminary economic evaluation of the fluorox pro- 
cess for manufacturing UF4 and UF6, by J. E. 
Moore. Oak Ridge National Laboratory, Oak 
Ridge, Tenn. Sep 55. Decl. April 28, 1960. 
Contract W-7405-eng-26. 16p. Order from 
LC. Mi $2.40, ph $3. 30. CF-55-9-51 








Determination of oxygen in oxide films by neutron 
activation analysis, by J. W. Winchester and 
others. Oak Ridge National Laboratory, Oak 
Ridge, Tenn. July 59. Contract W-7405-eng-26. 


6p. Order from LC. Mi $1.80, ph $1.80. 
CF-59-7-128 





Chemical technology division monthly progress re- 
port for chemical development section B, Febru- 
ary 1960, by R. E. Blanco. Oak Ridge National 








Laboratary, Oak Ridge, Tenn. May 6. 37p. 
Order from LC. Mi $3.00, ph $6. 30. 
CF -60-3-84 


Comment on calculations by Lietzke and Stoughton 
on concentrations of species in aqueous UO2SO4 
solutions as a function of temperature, by R. S. 
Greeley. Oak Ridge National Laboratory, Oak 
Ridge, Tenn. Mar 60. 3lp. Order from LC. 
Mi $2. 40, ph $3. 30. CF-6-3-139 











Chemical technology division, chemical develop- 
ment section C progress report for June --July 
1960, by K. B. Brown. Oak Ridge National Lab- 
oratory, Oak Ridge, Tenn. Sep 60. 60p. Order 
from LC. Mi $3. 30, ph $7. 80. CF -60-7-108 








The transport and thermodynamic properties of 
saturated and compressed heavy water, by A. A. 
Bishop. Westinghouse Electric Corporation, 
Atomic Power Department, Pittsburgh, Pa. July 
60. 58p. Order from LC. Mi $3. 60, ph $9. 30. 

CVNA-54 








Sumi ry technical report for the period April |, 
[953 to June 30, 1953, by J. S. Breitenstein. 


National Lead Company of Ohio, Cincinnati, 





Ohio. July 53. Decl. March7, 1960. Contract 
AT(30-1)-1156. 134p. Order from LC. 
Mi $6.90, ph $21. 30. FMPC-255 


Chemistry of uranium--oxygen systems. First 
quarterly report for the period January I, 1960- 
March 31, 1960, by J, T. Porter. General 
Atomic Division, General Dynamics Corporation, 
San Diego, Calif. Apr 60. Contract AT(04-3)- 
167 7p. Order from LC. Mi $1.80, ph $1. 80. 
GA-1385 














A study of the effectiveness of using a zinc chromate 








primer for bitumastic paint, by F. A, Koehler. 





Goodyear Atomic Corporation, Portsmouth, Ohio. 





Apr 60. Contract AT(33-2)-1. 
from LC. Mi $1. 80, ph $1. 80. 


5p. Order 
GAT-T-797 


X-ray diffraction data for nine new salts containing 
hexafluoro-uranate(V), -molybdate (V), or -tung- 
state ions, by alston and F, J, Musil. 
Goodyear Atomic Corporation, Portsmouth, Ohio. 
Oct 6. Contract AT(33-2)-l. 22p. Order from 
LC. Mi $2.70, ph $4. 80. GAT-T-839 








The identification and determination of trace 
amounts of rare earths in graphite by neutron 
activation, by A, M, Ross. Hanford Works, 
Richland, Wash. Sep 49. Decl. January 29, 
1960. Contract W-31-109-Eng-52. 28p. Order 
from LC. Mi $2.70, ph $4. 80. HW- 14337 








Analytical technical manual, by R. A. Schneider 
and K. M. Harmon. Hanford Atomic Products 
Operation, Richland, Wash. Feb 61. Contract 
AT(45-1)-1350. 278p. Order from OTS. $3. 50. 

HW-53368 





Coalescence in pulse columns, by W. R. Hamilton, 
General Electric Company, Hanford Atomic 
Products Operation, Richland, Wash. June 59. 








Decl. February 4, 1960. Contract W-31-109- 
Eng-52. 70p. Order from LC. Mi $4. SO, 
ph $12. 30. HW-56281 


Oxygen removal with hydrazine. Interim report, 
by T. F. Demmitt. General Electric Company, 
Hanford Atomic Products Operation, Richland, 
Wash. Jan 60. Contract AT(45-1)-1350. 9p. 
Order from LC. Mi $!. 80, ph $1. 80. 

HW-63534 





Preparation of stoichiometric U30g, by G. S. Petit 


and C, A, Kienberger. 


Oak Ridge Gaseous 


Diffusion Plant, Oak Ridge, Tenn. N v 60. 
Contract W-7405-eng-26. \i5p. Order from LC. 
Mi $2. 40, ph $3. 30. K-1424 


Tabulated values of thermal diffusion column shape 


factors for the Lennard-Jones (12-6) potential. 

(This report supersedes LAMS-2413), by B.B. 
McInteer and M, J, Reisfeld. Feb 61. Contract 
W-7405- ENG-36. 56p. Order from OTS. $1. 25 
LAMS-2517 


Process development quarterly report. 


Part I, by 


A. E. Ruehle and J, U. Shepardson. Mallinckrodt 


Chemical Works, St. Louis, Mo. Apr 55. Decl. 

June 10, 1960. Contract W-14-108-eng-8. 116p. 

Order from LC. Mi $6.00, ph $18. 30. 
MCW-1373 
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Analytical procedure manual for a radium recovery 
process, by R. W. Moshier. Monsanto Research 
Corporation, Mound Laboratory, Miamisburg, 
Ohio. Sep 52. Contract AT-33-1-GEN-53. 37p. 
Order from OTS. 75 cents. MLM-591 





Final safety evaluation of plutonium processing to be 
performed ir the heavy element processing 
facility, by J. Watcher. Martin Company, Nu- 
clear Division, Baltimore, Md. Sep 60. Contract 
AT(30-3)-217. 56p. Order from OTS. $1.50. 

MND-P-2396 








Vaporization of zirconium oxide, by M. M. Nakata 
and others. Atomics International. A Division 
of North American Aviation, Inc., Canoga Park, 
Calif. Apr 61. Contract AT(11-1)-GEN-8. 14p. 
Order from OTS. 50 cents. NAA-SR-6095 





The radiochemistry of the rare earths, scandium, 
yttrium, and actinium, by P. C. Stevenson and 
W. E. Nervik. University of California, Law- 
rence Radiation Laboratory, Livermore, Calif. 
Feb 61. 282p. Order from OTS. $3.00. 

NAS-NS-3020 








The radiochemistry of technetium, by E. Anders. 
Enrico Fermi Institute and Department of 
Chemistry, University of Chicago, Chicago, Ill. 
Nov 60. 50 p. Order from OTS. 50 cents. 

NAS-NS- 3021 





The radiochemistry of the rare gases, by F.F. 
Momyer, Jr. University of California, Law- 
rence Radiation Laboratory, Livermore, Calif. 
Oct 60. 55p. Order from OTS. 75 cents. 

NAS-NS -3025 





Self-diffusion of chromium in nickel-base alloys, 
by R. B. Evans, Ill and others. Oak Ridge 
National Laboratory, Oak Ridge, Tenn. [nd]. 
Contract W-7405-eng-26. 38p. Order from OTS. 
$1.00 ORNL- 2982 





Kinetics of the catalyzed oxidation of hydrogen, car- 
bon monoxide, and methane by oxygen in a flowing 





Analytical chemistry division annual progress re- 
port for period ending December 31, 1960, by 
M. T. Kelley and C.D. Susano. k Ridge Na- 
tional Laboratory, Oak Ridge, Tenn. 1960. 


Contract W-7405-eng-26. 12l1p. Order from 
OTS. $2.50. ORNL-3060 





Superposition of forced and diffusive flow in a large- 
pore graphite, by R. B. Evans Ili and others. 
ak Ridge National Laboratory, Oak Ridge, Tenn. 
{nd]. Contract W-7405-eng-26. 6lp. Order 
from OTS. $1.75. ORNL-3067 





The effect of structure on the reactivity of polyfluoro 
organic compounds. Final report, by J. Hine 
and others. Georgia Institute of Technology, 
Engineering Experiment Station, Atlanta, Ga. 
Mar 60. Contract AT(40-1)-2084. 43p. Order 
from LC. Mi $3.30, ph $7.80. ORO-265 








A study of the extraction of the rare earths by 
acetylacetone. Thesis, by W. B. Brown. Uni- 
versity of Kentucky, Lexington, Ky. 1959. Con- 
tract AT(40-1)-2124. 7lp. Order from LC. 

Mi $4.50, ph $12.30. ORO-271 








The impurity analysis of americium solutions, by 
A. J. Johnson and E. Vejvoda. Dow Chemical 
Company, Rocky Flats Plant, Denver, Colo. 
Apr 60. Changed from OFFICIAL USE ONLY 
May 19, 1960. Contract AT(29-1)-1106. 26p. 
Order from LC. Mi $2.70, ph $4.80. 

RFP-194 





Quarterly report for July 1, 1960--September 30, 
1960. Mellon Institute, Radiation Research 
Laboratories, Pittsburgh, Pa. Oct 60. Contract 
AT(30-1)-2310. 10p. Order from LC. Mi$1.80, 
ph $1.80. RRL-45(Q-13) (NYO-9164) 





Vacuum ultraviolet spectroscopy. Bibliography, by 
M.Comstock. Brookhaven National Laboratory, 
Upton, N. Y. Aug 60. 23p. Order from LC. 
Mi $2.40, ph $3.30. TID-3905 





Trends in the stabilities of some rare earth chelates. 





stream of helium, by C, D. Scott. Oak Ridge 
National Laboratory, Oak Ridge, Tenn. [nd]. 
Contract W-7405-eng-26. 2lp. Order from 
OTS, 50 cents. ORNL -3043 





Experiment on continuous release of fission gas dur- 


Thesis, by A. S. Tompa. Fordham University, 

New York, N. Y. 1960. Contract AT(30-1)-906. 

8lp. Or der from LC. Mi $4.50, ph $12.30. 
TID-5761 


Resonance ir radiatior effects. Technical report no. 





ing irradiation. An interim report, by R.M. 

Carroll and C. D. Baumann. Oak Ridge National 
Laboratory, Oak Ridge, Tenn. [nd.]. 25p. Or- 
der from OTS. 75 cents. ORNL- 3050 





Analytical chemistry division annual progress 


1, by H. J. Gomberg and others. University of 
Michigan, Michigan Memorial-Phoenix Project, 
Ann Arbor, Mich. Feb 60. Contract AT(11-1)- 
684. 42p. Order from LC. Mi $3.30, ph $7.80. 
TID-5797 








Resonance radiation effects of low energy mono- 
chromatic x-rays on catalase. Thesis, byA.H. 
Emmons. University of Michigan, Ann Arbor, 
Mich. 1959. Contract AT(11-1)-684). 122p. 
Order from LC. Mi $6.00, ph $18.30. 

TID-5798 








Synthetic resins for liquid-liquid extractor construc- 
tion. Report 234 period covered August 31, 1958 
to February 9, 1959, by P. A. Lincoln. Michi- 
gan Chemical Corporation, St. Louis, Mich. Apr 
59. 8p. Order from LC. Mi $1.80, ph $1.80 

TID-6416 











Polymerization of vinyl compounds in the crystalline 
state, by H. Morawetz. Polytechnic Institute, 
Polymer Research Institute, Brooklyn, N. Y. 

1959 Contract AT(30-1)-1715. 2lp. Order 
from LC. Mi $2.70, ph $4.80. TID-6457 





An immunogenetic study of the mechanisms of prc- 
tection against radiation death by treatment with 
haemopoietic tissues. Annual progress report 
for December 1, 1959 to August 31, 1960. Re- 
newal proposal: December 1, 1960 to November 
30, 1961, by G. Hoecker. Universidad Chile, 
Santiago, Chile Aug 60. Contract AT(30-1)- 
2488. 18p. Order from LC. Mi $2.40, ph$3.30 

TID-6531 

















Thermodynamics and conductance of simple electro- 





tric Corporation, Bettis Plant, Pittsburgh, Pa. 
Aug 56. 44p. Order from LC. Mi $3.30, 
ph $7.80. WAPD-T-401 


Evaluation of crud deposits on PWR blanket bundles, 








lytes in polar organic solvents. Progress report 
no. 4for period February 1, 1960--September 
30, 1960 and proposal for renew] of Contract . 
Oct 60. Contract AT(30-1)-1999. lip. Order 
from LC. Mi $2.40, ph $3. 30. TID-6652 











Explosives--A bibliography, by C. J. Wensrich. 
University of California, Lawrence Radiation 
Laboratory, Livermore, Calif. July 60. Con- 
tract W-7405-eng-48. 2lp. Order from LC. 
Mi $2.70, ph $4.80. UCRL-6055 





Studies on the carboxydismutase system and related 
materials, by N. G, Pon. University of Califor- 
nia, Lawrence Radiation Laboratory, Berkeley, 
Calif. Aug 60. Contract W-7405-eng-48. 195p. 
Order from OTS. $2.75. UCRL-9373 





The spectrochemical determination of impurities in 
zirconium and Zircaloy using the silver chloride 





by R. D. Oldenkamp and others. Westinghouse 
Electric Corporation, Bettis Atomic Power 
Laboratory, Bittsburgh, Pa. Jan 61. Contract 
AT-11-1-GEN-14, 3lp. Order from OTS. 

75 cents. WAPD-TM-261 


Controlled Thermonuclear Processes 


Astron thermonculear reactor, by N, C. Christofilos. 
University of California, Lawrence Radiation 
Laboratory, Livermore, Calif. 1958. Contract 
W-7405-eng-48. 29p. Order from LC. Mi $2.70, 
ph $4.80. UCRL- 5032 





Criticality Studies 


Practical methods for calculating reactivity of 
homogeneous uranium compounds, by J. L. Feuer- 
bacher. Goodyear Atomic Corporation, Ports- 
mouth, Ohio, Oct 59. Contract AT(33-2)-1. 
22p. Order from LC. Mi $2.70, ph $4.80. 

GAT-T-692 








Proposed method for treating hydrogen displacement 
effects in critical mass measurements, by P. F. 
Gast. HanfordWorks, Richland, Wash. May 52. 
Decl. February 24, 1960. 12p. Order from 
LC. Mi $2.40, ph $3.30. HW - 24454 








Engineering and Equipment 


An empirical modification of nucleation theory and 
its application to boiling heat transfer, by Y. P. 
Chang. Argonne National Laboratory, Argonne, 
Ill Feb 61. Contract W-31-109-eng-38. 34p. 
Order from OTS. 75 cents. ANL-6304 








A temperature distribution analysis along a thermal 





carrier technique, by R. F. Farrell and others. 
Westinghouse Electric Corporation, Bettis Plant, 
Pittsburgh, Pa. June 59. 9p. Order from LC. 
Mi $1.80, ph $1.80. 
WAPD-CTA(GLA)-162-1(Rev. 3) 





A compilation of the basic physical properties of 
light water, by B.N. Nelson. Westinghouse Elec- 





radiating fin of nonuniform thickness, by M. J. 
Janicke and L. C. Just. Argonne National Labora- 
tory, Argonne, Ill. Feb 61. Contract W-31-109- 
eng-38. 10p. Order from OTS. 50 cents. 
ANL-6308 





Scale ‘up or down" analysis for prototype test. Alco 
Proudcts, Inc., Schenectady, N. Y. May 60. 
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Contract AT(11-1)-666. 74p. Order from LC. 
Mi $4.50, ph $12. 30. APAE-66 


Aerosol generator design. Letter report, by J. 
~~Rosinskiand J. Stockham. Illinois Institute of 
Technology, Armour Research Foundation, 
Chicago, Ill. Oct 60. Contract AT(11-1)-626. 
3p. Order from LC. Mi $1.80, ph $1.80. 
ARF-3127-15 





In-line gamma monitoring, by T. S. Mackey. Oak 
~~Ridge National Laboratory, Oak Ridge, Tenn. 
Aug 59. l6p. Order from LC. Mi $2.40, 
ph $3. 30. CF-59-8-101 





Thermal characteristics of fluid flow in pipes, by 

~~ D, B. Hinton. Oak Ridge National Laboratory, 
Oak Ridge, Tenn. Sep 60. 22p. Order from LC. 
Mi $2.70, ph $4.80. CF -60-9-116 





The effect of gas film resistance in diffusion from a 
porous septum into a fluid stream, by A. R. 
Saunders. Oak Ridge National Laboratory, Oak 
Ridge, Tenn. Oct 60. 10p. Order from LC. 

Mi $2.40, ph $3. 30. CF -60-10-40 








Hanford controlled potential coulometer, by R. E. 
Connally and F. A. Scott. Hanford Atomic 
Products Operation, Richland, Wash. July 60. 
Contract AT(45-1)-1350. 26p. Order from OTS. 
75 cents. HW -65919 





A finger ring ionization chamber for the measure- 
ment of production plutonium hand doses, by 
L. G, Faust. General Electric Company, Han- 
ford Atomic Products Operation, Richland, Wash. 
July 60. Contract AT(45-1)-1350. 13p. Order 
from LC. Mi $2.40, ph $3.30. HW - 66088 








A new power revenue metering concept, by R. J. 
Thomas. Union Carbide Nuclear Company, 
Paducah Plant, Ky. June 59. Contract W-7405- 
eng-26. 20p. Order from LC. Mi $2.70, 
ph $4.80. KY -296 





Operational history of the Paducah plant power load 
anticipator from July 1958 through August 1959, 
by E. M. Jones and R. J. Thomas. Union Car- 
bide Nuclear Company, Paducah Plant, Paducah 
Ky. Mar 60. Contract W-7405-eng-26. 26p. 
Order from LC. Mi $2.70, ph $4.80. 








KY-322 


Table of coolant properties, by W. S. Scheib, Jr. 
California Research and Development Company, 
Livermore, Calif. Jan 53. Decl. November 24, 
1959. 6p. Order from LC. Mi $1.80, ph $1.80. 

LWS-24654 





815 





Pressure drop rough the reactor pressure vessel, 
J. E. Gingrich. Atomics International. A Divi- 
sion of North American Aviation, Inc., Canoga 
Park, Calif. Oct 57. 9p. Order from LC. 

Mi $1.80, ph $1.80. NAA-SR-Memo-2179 


Sintered metal filters for sodium coolant systems, 





by J. S. McDonald. Atomics International. A 
Division of North American Aviation, Inc., 
Canoga Park, Calif. June 58. 10p. Order from 
LC, Mi $2.40, ph $3.30. NAA-SR-Memo-2830 


Calculated burnout heat fluxes for santowax-R, by 
E. Baumeister. Atomics International. Division 
of North American Aviation, Inc., Canoga Park, 
Calif. May 59. 8p. Order from LC. Mi $1.80, 
ph $1.80 NAA-SR-Memo- 3860 





NaK free convection cooled shaft freeze seal for 
SRE pumps, by F. Perez. Atomics International. 
Division of North American Aviation, Inc., 
Canoga Park, Calif. June 59. 22p. Order from 
LC. Mi $2.70, ph $4.80. NAA-SR-Memo-3984 





Use of teflon in ultrahigh vacuum systems, by W.]. 
Lange and H, Riemersma. Westinghouse Elec- 
tric Corporation, Research Laboratories, Pitts- 
burgh, Pa. Jan 59. Contract AT(30-1)-2176. 
7p. Order from LC. Mi $1.80, ph $1.80. 

NYO-8704 





Development of high speed electron accelerator 
structures. Interim report no. 11 for February 
1, 1960- April 30, 1960, by J. A. Baicker and 
others. David Sarnoff Research Center, Prince- 
ton, N. J. 1960. Contract AT(30-1)-1958. 
24p. Order from LC. Mi $2.70, ph $4.80. 
RIB-44 











Adding a seventh dial to the Leeds and Northrup G-2 
Mueller Bridge, by J. L. Hartley. Sandia Corpor- 
ation, Albuquerque, N. Mex. Aug 60. Llp. 
Order from LC. Mi $1,80, ph $1.80. 

SCTM- 277 -60(27) 





Production of relay under controlled conditions, 
by K. V. Newton. Bendix Aviation Corporation, 
Kansas City,Mo. 1959? Contract AT(29-1)-613. 
27p. Order from LC. Mi $1.80, ph $1.80. 
TID-6259 





Hydrodynamic aspects of nucleate pool boiling 
Part l. The region of isolated bubbles, by N. 
Zuber. Ramo-Wooldridge. Division of Thomp- 
son Ramo Wooldridge Inc., Canoga Park, Calif. 
Jan 60. 60p. Order from LC. Mi $3.60, 
ph $9. 30 TID-6338 














High powered spark cap switches, by E. L. Kemp. 
Los Alamos Scientific Laboratory, Los Alamos, 
N. Mex. 1960. 10p. Order from LC. Mi$1.80, 
ph $1.80. TID-6670 





Standardization in the design and construction of 
electronic instrumentation and control systems, 
by J. G. Nish. University of California, Law- 
rence Radiation Laboratory, Livermore, Calif. 
1960. Contract W-7405-eng-48. 37p. Order 
from LC. Mi $3.00, ph $6.30. UCRL-5964-T 








A spectrometer for study of neutron activitation of 
beryllium-7 as a function of energy, by W. T. 
Boyer, Jr. University of California, Lawrence 
Radiation Laboratory, Livermore, Calif. May 
60. Contract W-7405-eng-48. 38p. Order 
from LC. Mi $3.00, ph $6. 30. UCRL-6005 








Optimization of molecular flow conductance, by L. 
L. Levenson and others. University of California, 
Lawrence Radiation Laboratory, Livermore, 
Calif. Aug 60. Contract W-7405-eng-48. 25p. 
Order from LC. Mi $2.70, ph $4.80. 

UCRL-6014 





Measuring reactor neutron spectra with threshold 
detectors, R. J. Grader. University of Califor- 
nia, Lawrence Radiation, Livermore, Calif. 
Sep 60. Contract W-7405-eng-48. 17p. Order 
from LC. Mi $2.40, ph $3.30. UCRL-6089 





lsostatic pressing at Lawrence Radiation Laboratory, 





by P. J. Crume. University of California, Law- 
rence Radiation Laboratory, Livermore, Calif. 
1958?. Contract W-7405-eng-48. Llp. Order 
from LC. Mi $2.40, ph $3.30. UCRL-6149-T 


Axial variation of transient temperatures in an in- 
finite hollow cylinder. Thesis, byR. J. 
Scavuzzo, Jr. University of Pittsburgh, Pitts 
burgh, Pa. 1959. 48p. Order from LC. 

Mi $3.30, ph $7.80. WAPD-T-934 








Geology and Mineralogy 


Atmospheric moisture data for thermal attenuation 





problems, by B. N. Charles. Sandia Corporation, 


Albuquerque, N. Mex Dec 59. 12p. Order 
from LC. Mi $2.40, ph $3.30. 
SCTM-394-59(15) 





Health and Safety 


Atmospheric tritium analysis. Technical progress 





report no. 2, by E. W. Barrett and L. Huebner 
University of Chicago, Chicago, Ill. Feb 60. 
Contract AT(11-1)-636. 33p. Order from LC 
Mi $3.00, ph $6. 30. AECU-4739 


Scavenging of particulate matter in connection with 





nuclear-powered ships. Scientific report no. 1. 
Theoretical dissertation on diffusion and deposi- 
tion of radioactive particulate matter in connec- 
tion with nuclear-powered ships. Appendix B: 
Graphs of shape variables and area as a function 
of diffusion parameters and velocity of deposition 
Illinois Institute of Technology, Armour Research 
Foundation, Chicago, Ill. Jan 58. Contract AT 
(11-1)-586. 69p. Order from LC. Mi $3.90, 

ph $10. 80. AECU-4138(App. B) 




















Safety, health physics, and operating procedures 
for chemical technology division beryllium facil- 
ity, by K. S. Warren and L. M. Ferris. Oak 
Ridge National Laboratory, Oak Ridge, Tenn. 
June 60. 13p. Order from LC. Mi $2.40, 
ph $3. 30. CF-60-6-64 








Fallout program quarterly summary report for 
December 1, 1960 through March 1, 1961, by 
E.P.Hardy, Jr and others. United States Atomic 
Energy Commission, New York Operations Office, 
Health and Safety Laboratory, New York, N.Y. 
Apr 61. 212p. Order from OTS. $3.00. 

HASL-111 








Radioactive decontamination of the 60 ton overhead 
crane in a separations facility, by G.C. Loud 
and A. J. Low. General Electric Company, 
Hanford Atomic Products Operation, Richalnd, 
Wash. Aug 57. 12p. Order from LC. Mi$2. 40, 
ph $3. 30. HW -52734 








Atmospheric organic concentration in the OMR criti- 
cal facility assembly room, by L. A. Mountford, 
Atomics International. Division of North Ameri- 
can Aviation, Inc., Canoga Park, Calif. July 59. 
3p. Order from LC. Mi $1.80, ph $1.80. 

NAA-SR-Memo-4131 








Rainout containment, by G. L. Wegmann. Atomics 
International. Division of North American Avia- 
tion, Inc., Canoga Park, Calif. Jan 60. 26p. 
Order from LC. Mi $2.70, ph $4.80. 

NAA-SR-Memo- 4801 
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Plutonium release incident of November 20, 1959, 





by L. J. King and W. T. McCarley. Oak Ridge 


National Laboratory, Oak Ridge, Tenn. [nd] 
Contract W-7405-eng-26. 77p. Order from 
OTS. $2.00. ORNL-2989 


Applied health physics annual report for 1959, by 
J. C. Hart and others. Oak Ridge National 
Laboratory, Oak Ridge, Tenn. [nd]. Contract 
W-7405-eng-26. 37p. Order from OTS. $1.00. 
ORNL-3073 





Evaluation of filter flammability and filter bank fire 
detection systems, by P. D. Erickson and others. 
The Dow Chemical Company, Rocky Flats Plant, 
Denver, Colo. Feb 61. Contract AT(29-1)- 
1106. 85p. Order from OTS. $2.00. 

REP- 222 








Environmental beta-gamma radioactivity in air at 
Sandia Laboratory fourth quarter 1960, by R.E. 
Womelsduff and J. E. Baker. Sandia Corpora- 
tion, Albuquerque, N. Mex. Feb 6l. 9p. Order 
from OTS. 50 cents. SC-4498(RR) 








Shipping, handling and storage of radioactive mate- 
rials. A literature search, by T. F. Davis. 
Oak Ridge National Laboratory, Oak Ridge, 
Tenn. Jan6l. 45p. Order from OTS. $1.00. 

TID-3552(Rev. ) 








Sampling the upper atmosphere for particulate 
matter. Second and third quarterly progress 
reports, September 25, 1959 to March 25, 1960, 
by M. Markels, Jr. and H. E. Bishop. Atlantic 
Research Corporation, Alexandria, Va. Apr 60. 
Contract AT(30-1)-2404. 39p. Order from LC. 
Mi $3.00, ph $6. 30. TID-5794 











Chemical dosimetry of prompt and residual radia - 
tions from nuclear detonations, by G.V. Taplin 
and others. University of California, Los 
Angeles, Calif. July 60. 34p. Order from OTS. 
75 cents. WT-1493 








Instruments 


An improved nuclear measuring principle. Period 
covered from June 5, 1959 to June 5, 1960, by 
S. V. White. Illinois Institute of Technology, 
Armour Research Foundation, Chicago, Ill. 
Aug 60. Contract AT(11-1)-745. 4lp. Order 
from OTS. $1.50. ARF-1152-12 








Aerial radiological monitoring system. I. Theo- 
retical analysis, design, and operation of a 
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revised system, by R. F. Merian and others. 
Edgerton, Germeshausen & Grier, Inc., Santa 
Barbara, Calif. and Civil Effects Test Operations, 
Division of Biology and Medicine, U. S. Atomic 
Energy Commission. July 60. 54p. Order 

from OTS. $1.25. CEX-59.4 





Inductively coupled scanning switch, by F.P. Caiati. 





E.1. du Pont de Nemours & Company, Savannah 
River Laboratory, Aiken, S.C. Aug 59. Con- 
tract AT(07-2)-1. 13p. Order from OTS. 

50 cents. DP-401 


Gammascan operating details and servicing instruc- 





tions. General Electric Company, Hanford 
Atomic Products Operation, Richland, Wash. 
1956. Decl. May 4, 1960. Contract W-31-109- 
Eng-52. 16p. Order from LC. Mi $2.40, 

ph $3. 30. HW -44842 


Transistorized line-operated radiation detection 





instrumentation, by W. G. Spear. Hanford 
Atomic Products Operation, Richland, Wash. 
Jan 61. Contract AT(45-1)-1350. 39p. Order 
from OTS. $1.00. HW -65553 





Fuel core tester - UT-2, by C. L. Frederick and 
G.L. Waldkoetter. Hanford Atomic Products 
Operation, Richland, Wash. July 60. Contract 
AT(45-1)-1350. 37p. Order from OTS. $1.00. 

HW -65701 





MRII driver and detector circuit for precision 
sodium level probe, by J. Campbell. Atomics 
International. Division of North American 
Aviation, Inc., Canoga Park, Calif. July 59. 
8p. Order from LC. Mi $1.80, ph $1.80. 

NAA-SR-Memo-4144 








Instrumentation and controls division annual prog- 
ress report for period ending July 1, 1960, by 
C, J. Borkowski and C.S. Harrill. idge 
National Laboratory, Oak Ridge, Tenn. 1960. 


Contract W-7405-eng-26. lllp. Order from 
OTS. $2.50. ORNL-3001 





Interfacial area measurement in liugid-liquid sys- 
tems by radioisotopes. Il. The use of a liquid 
scintillator, by C. V. Chester and J. S. New- 
man. Oak Ridge National Laboratory, Oak 
Ridge, Tenn. [nd]. Contract W-7405-eng-26. 
24p. Order from OTS. SO cents. ORNL-3018 








Design and construction of a unit for measuring 
metal skin temperatures. Sandia Corporation, 
Albuquerque, N. Mex. Feb 61, 52p. Order 
from OTS. $1.50. SC-4464(RR) 














A time-based analysis of GMD-1 data for electronic 
computers, by R. L. Levesque. Sandia Corpora- 
tion, Albuquerque, N. Mex. Feb6l. 7p. Order 
from OTS. 50 cents. SCTM-35-61(72) 





A wind velocity gage model Il, by H. G. Laursen. 
Sandia Corporation, Albuquerque, N. Mex. 
Oct 54. 10p. Order from LC. Mi $1.80, 
ph $1.80. SCTM-234-54(52) 





Mechanical design analysis for whip-type antennae, 
by J. W. Allen Sandia Corporation, Albuquerque, 
N. Mex. Mar 61. 16p. Order from OTS. 

50 cents SCTM-381 -60(14) 





The unbalanced line directional coupler, by L. J. 
Allen. Sandia Corporation, Albuquerque, N. Mex. 
Feb 61. 16p. Order from OTS. 50 cents. 

SCTM-428 -60(1 4) 





Initial peak surge current detection circuits, by 
M. M. Conrad. Sandia Corporation, Albuquerque, 
N. Mex. Feb6l. 15p. Order from OTS. 
50 cents. SCTM- 431 -60(24) 





Instrumentation of French underground shelters. 
(Project 30. 6), by J. J. Meszaros and J. G. Schmidt. 
Terminal Ballistics Laboratory, Ballistic Re- 
search Laboratories, Aberdeen Proving Ground, 
Md. Jan 61. 126p. Order from OTS. $2.50. 

WT-1535 








lsotopes—Industrial Technology 


Intrinsic-radiotracer process control, by J. L. 
McFarling and others. Battelle Memorial !nsti- 
tute, Columbus, Ohio. Feb 61. Contract W-7405- 
eng-92. 44p. Order from OTS. $1.00. 

BMI-1499 





Programmers manual for the oracle compiler, by 
M. E. LaVerne and others. Oak Ridge National 
Laboratory, Oak Ridge, Tenn. Aug 57. Revised 
June 15, 1959. 39p. Order from LC. Mi $3.00, 
ph $6. 30. CF -57-8-92 





The development of principles and methods of high 
dilution on-stream isotopic tracers (ip situ 
tracer project). Annual report by O. M. Bizzell. 
and others. William H. Johnston Laboratories, 
Inc., Baltimore, Md. May 60. Contract AT(11-1)- 
650 - Sec. 6. 137p. Order from OTS. $2.50. 
JLI-650-6-3 











The technology and applications of large fission 
products beta sources, by J. Silverman and others. 











Radiation Applications Inc., Long Island City, 
N. Y. Jan 61. Contract AT(30-1)-2186. 1O5p. 
Order from OTS. $2.50 NYO-2503 


Radiation preservation of selected fruits and vege- 





tables. An analysis of R & D programing and 
market factors, by O. F. Poland and others. 
Stanford Research Institute, Menlo Park, Calif. 
Jan 61. Contract AT(04-3)-115. 228p. Order 
from OTS. $3.00. SRIA-30 








Determinatim of induced gamma-ray activity in beef 





sterilized by cobalt-60-irradiation, by F. F. 
Rieke and J. E. Brugger. University of Chicago, 
Chicago Midway Laboratories, Chicago, III. 

Aug 59. Contract AT(11-1)-712. 9p. Order from 
LC. Mi $2.40, ph $3.30. TID-6550 





A literature survey on the effects of ionizing radia- 
tions on sea foods with respect to wholesomeness 
aspects, byS, A. Miller and others. Department 
of Nutrition, Food Science and Technology, 
Massachusetts Institute of Technology, Cambridge, 
Mass. [nd]. Contract AT(30-1)-2580. 35p. 
Order from OTS. 75 cents. TID-11610 








Isotope Separation 


Separation of the isotopes of uranium, by J. W. 
Beams. University of Virginia, Charlottesville, 
Va. Feb 42. Decl. February 1, 1960. 37p. 
Order from LC. Mi $3.00, ph $6.30. 





A-42 


Mathematics and Computers 


Numerical solution of reactor stress problems, by 
R, F, Redmond and others. Battelle Memorial 





Institute, Columbus, Ohio. Feb 61. Contract 
W-7405-eng-92. 53p. Order from OTS. $1.50. 
BMI-1503 


IBM 704 programs for unfolding complex gamma-ray 
spectra, by W. B, Strickfaden and R. M. Kloepper 
The University of California, Los Alamos Scienti- 





fic Laboratory, Los Alamos, N. Mex. Sep 60. 
Contract W-7405-ENG-36. 126p. Order from 
OTS. $2.50. LA -2461 


Tables of solutions of Bessel's differential equation 
for use in one-group reactor calculations, by 6. 
Goertzel and R. Sullivan. Nuclear Development 
Corporation of America, White Plains, N. Y. 

Sep 60. Contract AT(30-1)-2303(IX). 27p. Order 
from LC. Mi $3.00, ph $6. 30. NDA -2131-22 
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Eigenvalue routine, by J. R. Matthews. University 
of California, Lawrence Radition Laboratory, 
Livermore, Calif. June 60. Contract W-7405- 
eng-48. 19p. Order from LC. Mi $2.40, 
ph $3. 30. UCRL-6023 





Stability for inhomogeneous difference schemes, by 
T. Seidman. University of California, Lawrence 
Radiation Laboratory, Livermore, Calif. July 
60. Contract W-7405-eng-48. 9p. Order from 
LC. Mi $1.80, ph $1.80. UCRL-6042 





MUFT-5-A fast neutron spectrum program for the 
Philco-2000, by H. Bohl, Jr. and A. P. Hemphill. 
Westinghouse Electric Corporation, Bettis Atomic 
Power Laboratory, Pittsburgh, Pa. Feb 61. Con- 
tract AT-11-1-GEN-14,. 94p. Order from OTS. 
$2. 00. WAPD-TM- 218 





Nuclear reactor depletion programs for the Philco- 

90 computer, by O. J. Marlowe and others. 
Westinghouse Electric Corporation, Bettis Atomic 
Power Laboratory, Pittsburgh, Pa. Jan 61. Con- 
tract AT-11-1-GEN-14. 118p. Order from OTS. 
$2.50. WAPD-TM- 221 





RANCH-an IBM-704 program used to solve the one- 
dimensional, single energy neutron transport 
equation with anisotropic scattering, by L. A. 
Hageman and J. T. Mandel. Westinghouse Elec- 











tric Corporation, Bettis Atomic Power Laboratory, 


Pittsburgh, Pa. Feb 61. Contract AT-11-1-GEN- 
14. 25p. Order from OTS. 75 cents. 
WAPD-TM- 268 


PRESTO—A pressurizer transient program for the 
IBM-704, by J. P. Cunningham and H. R, Meyer. 
Westinghouse Electric Corporation, Atomic 
Power Department, Pittsburgh, Pa. Aug 60. 
Contract AT(30-3)-222, Subcontract No. 1. 
146p. Order from LC. Mi $7.20, ph $22.80. 

YAEC-141 





Metals, Ceramics, and Materials 


Evaluation of nickel-based alloys, by J. S. Bruhhouse 
and G. W. Titus. Aerojet-General Nucleonics, 
San Ramon, Calif. Jan 61. 56p. Order from 
OTS. $1.50 AGN TM-361 





Effects of irradiation on the EBWR fuel alloy urani- 
um-5 w/o zirconium-1.5 w/o niobium, by J. H. 
Kittel. Argonne National Laboratory, Argonne, 
Ill. July 60. Contract W-31-109-eng-38. 43p. 
Order from OTS. $1.00. ANL-5639 








Examination of an irradiated prototype fuel element 





for the Elk River reactor, by L. A. Neimark. 
Argonne National Laboratory, Argonne, III. 

Jan 61. Contract W-31-109-eng-38. 19p. Order 
from OTS. 50 cents. ANL-6160 








Welded transition joint between 2-1 4h Cr 1% Mo 


steel and type 316 stainless steel. um com- 
ponents design project research and development 
rogram. Final report, Alco Products, Inc. 
Recsercl and Devsbephion Department, Schenec- 
tady, N. Y. Aug 60. Contract AT(11-1)-666. 
59p. Order from OTS. $1.75. APAE-72 








Welding 2-1/4% Cr - 1% Mo steel tubes to 2-1/4% 
Cr - 1% Mo steel tubesheets. Sodium compo- 
nents design project research and development 

rogram. Final report. Alco Products, Inc., 
Rcorarcl and Davatdgdiaee Department, Schenec- 
tady, N. Y. Aug 60. Contract AT(11-1)-666. 
4lp. Order from OTS. $1.25. APAE-73 


Phase diagram studies. Final ss as for January 9 - 

ce r 3l, 8, o Fe gala. ner- 

al Electric Company, Aircraft Nuclear Propulsion 
Department, Cincinnati, Ohio. Mar 61. Con- 

tracts AT(11-1)-171.and AF 33(600)-38062. Sé6p. 
Order from OTS. $1.25. APEX-583 


Moe echnology Quarterly report no. 
1, byS. W. Bradstreet. inois Institute ech- 
nology, Armour Research Foundation, Chicago, 


lll. Jan 60. Contract AT(33-3)-4. 58p. Order 
from LC. Mi $3.60, ph $9.30. ARF-6038-8 














Development of container materials for LAMPRE 
applications, by D. C. Drennen and others. 
Botielle Memorial Institute, Columbus, Ohio. 
Feb 61. Contract W-7405-eng-92. 46p. Order 
from OTS. $1.25. BMI-1500 





Thermal diffusion in a solid solution of hydrogen 
in beta zirconium, by J. W. Droege. Battelle 
Memorial Institute, Columbus, Ohio. Feb 61. 
Contract W-7405-eng-52. 39p. Order from 
OTS. 75 cents. BMI-1502 








The development and testing of homogeneous ceram- 
ics fuels. Progress report for period June 1- 
August 31, 1960. Combustion Engineering, Inc., 
Nuclear Division, Windsor, Conn. 1960. Con- 
tract AT(30-1)-2379. 3lp. Order from LC. 

Mi $3.00, ph $6. 30. CEND-98 











Metallographic examination of P&W capsules 1-10 
and 1-11, by M. J. Feldman and others. Oak 
Ridge National Laboratory, Oak Ridge, Tenn. 
Dec 54. Decl. June 13, 1960. 4lp. Order 
from LC. Mi $3.30, ph $7.80. CF-54-12-212 
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A metal to graphite joint for a molten salt system, 
by J. L. Crowley and W--B. McDonald. Oak 
Ridge National Laboratory, Oak Ridge, Tenn. 
Aug 60. 15p. Order from LC. Mi $2.40, 
ph $3. 30. CF-60-8-32 





Corrosion research—the sealing of cracks in 
aluminum surfaces, by J. E. Draley and G.C. 
English. University of Chicago, Metallurgical 
Laboratory, Chicago, Ill. Oct 44. D3cl. Janu- 
ary 23, 1960. Contract W-740l-eng-37. 9p. 
Order from LC. Mi $1.80, ph $1.80. 








CT-3057 


Thermal conductivity of aluminum—lithium alloys 
containing up to 8% lithium, by L. P. Costas. 
Du Pont de Nemours (E, |.) & Co. Savannah Riv 
River Laboratory, Aiken, S. C. Apr 60. Decl. 
August 4, 1960. Contract AT(07-2)-1. 6p. 
Order from LC. Mi $1.80, ph $1.80. 








DP-463 


Maritime gas-cooled ractor program, Reactor 





materials compatibility with impurities in helium, 





by J. C. Bokros and H, E, Shoemaker. General 
Dynamics, General Atomic Division, San Diego, 
Calif. Jan 61. Contract AT(04-3)-187 73p. 

Order from OTS. $2.00. GA-1508 


Maritime gas-cooled reactor program. Thermal 
and mechanical properties of beryllia ceramics 
Final report. General Dynamics, General 
Atomic and Elecgric Boat Divisions, San Diego, 
Calif. Aug 60. Contract AT(04-3)-137. 34p. 
Order from OTS. $1.00. GA-1906 








Recent developments in graphite, by W. L. Kosiba. 
General Atomic Division, General Dynamics 
Corporation, San Diego, Calif. July 59. 2lp. 
Order from LC. Mi $2.70, ph $4.80. 

GAMB-3873 





End seals for "cored" slugs, by E. A. Smith. Gen- 
eral Electric Company, Hanford Atomic Products 
Operation, Richland, Wash. Mar 55. Decl. 
May 18, 1960. Contract W-31-109-Eng-52. 10p. 
Order from LC. Mi $2.40, ph $3.30. 

HW -35511 





Corrosion of aluminum in high purity water, by R.J. 





Lobsinger and J. M. Atwood. General Electric 
Company, Hanford Atomic Products Operation, 


Richland, Wash. Feb 57. 10p. Order from LC. 


Mi $1. 80,° ph $1. 80. HW-48413 


The stability of three base metal thermocouples in 

4 helium--carbon dioxide, carbon dioxide and air 
at 300 C,, by J. H. Sako. General Electric Com- 
pany, Hanford Atomic Products Operation, 











Richland, Wash. Apr 59. Contract AT(45-1)- 
1350. 1l0p. Order from LC. Mi $1.80, 
ph $1.80. HW -59371 (Rev. ) 


Development of ribbed jacket tubing for PRTR, by 





R.C, Aungst. General Electric Company, 
Hanford Atomic Products Operation, Richland, 
Wash, Sep 59. Contract AT(45-1)-1350. 15p. 
Order from LC. Mi $2.40, ph $3.30. 

HW -61797 


Fabrication of aluminum-plutonium alloy fuel 
elements by coextrusion, by W. J. Bailey and 
others. General Electric Company, Hanford 
Atomic Products Operation, Richland, Wash. 
Dec 59. Contract AT(45-1)-1350. 32p. Order 
from OTS. 75 cents. HW -63151 








Fabrication of 10 weight per cent plutonium- 
aluminum monitoring foils and pin, by R. E. 
Sharp and L, C. Lemon. General Electric Com- 
pany, Hanford Atomic Products Operation, 
Richland, Wash. Jan 60. Contract AT(45-1)- 
1350. 20p. Order frorn OTS. 50 cents. 

HW -63558 








Thermal redistribution of hydrogen in Zircaloy-2 
process tubes, by R. E. Westerman. General 
Electric Company, Hanford Atomic Products 
Operation, Richland, Wash. Aug 60. Contract 
AT(45-1)-1350. 19p. Order from LC. Mi $2. 40, 
ph $3. 30. HW - 66196 





Evaluation of welded and seamless zirconium and 
Zircaloy-2 tubing, Final report, by S.H. Bush. 
General Electric Company, Hanford Atomic 
Products Operation, Richland, Wash. Aug 60. 
Contract AT(45-1)-1350. 3lp. Order from OTS. 
75 cents. HW - 66575 








Army gas-cooled reactor systems program. Sum- 
mary report on materials for the GCRE-lIl, by 
R. Carpenter and A. Del Grosso. Aerojet- 
General Nucleonics, The Engineering Division, 
San Ramon, Calif. Dec 60. Contract AT(1L0-1)- 
880. 13lp. Order from OTS. $2.50. 
IDO- 28564 








Proton recoil as a source of hydrogen in reactor 
materials, by A. H. Willis. General Electric 
Company, Knolls Atomic Power Laboratory, 
Schenectady, N.Y. Mar 60. Contract W-31-109- 
Eng-52. 8p. Order from OTS. 50cents. 

KAPL-2078 











Mechanical properties of Zircaloy-2, by R. L 
Mehan and F. W. Wiesinger. General Electric 
Company, Knolls Atomic Power Laboratory, 
Schenectady, N. Y. 
Eng-52. 47p. Order from OTS. $1.50 KAPL-2110 
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Preparation and fabrication of plutonium fuel alloy 
for Los Alamos molten plutonium reactor experi- 
ment no. 1, J. W. Anderson and others. Los 
Alamos Scientific Laboratory, Los Alamos, 
N.Mex. Apr 60. Contract W-7405-eng-36. 
28p. Order from LC. Mi $2.70, ph $4.80. 

LA-2439 








Final safety analysis report SNAP III thermoelec- 
tric generator, by W. Hagis. Nuclear Division, 
Martin Company, Baltimore, Md. June 60. 
Contract AT(30-3)-217. 63p. Order from OTS. 
$1.75. MND-P-2364 








Permeability of cladding materials to inert gases. 
Progress report no. 15 for period March 15, 
1960 to April 15, 1960, by G. T. Murray and 
G. Pincus. Materials Research Corporation, 
Yonkers, N. Y. Apr 60. Contract AT(30-1)- 
2286. 6p. Order from LC. Mi $1.80, ph $1.80. 

MRC-R156 











Bi-metal bond inspection by ultrasonics, by D.E. 
Lord. California Research and Development 
Company, Livermore Research Laboratory, 





Livermore, Calif. Sep 52: Decl. February 4, 
1960. Contract AT(11-1)-74. 16p. Order from 
LC. Mi $2.40, ph $3.30. MTA-1 


Oxidation rates of U-10 wt.% Mo in air, by J. 
Gioseffi. Atomics International. Division of 
North American Aviation, Inc., Canoga Park, 
Calif. Jan 60. 12p. Order from LC. Mi $2.40, 
ph $3. 30. NAA-SR-Memo- 4845 





The permeation of hydrogen through hastelloy B, by 
D. W. Rudd and others. Atomics International. 
A division of North American Aviation, Inc, 
Canoga Park, Calif. Feb 61. Contract AT(11-1)- 
CEN-8. 16p. Order from OTS. 75 cents. 
NAA-SR-4898 (Rev. ) 





Uranium rod coextruded with zirconium alloy clad, 
by H. F. Sawyer. Nuclear Metals, Inc., Con- 
cord, Mass. Mar 59. 5p. Order from LC. 
Mi $1.80, ph $1.80 NMI-4918 





Depleted vs natural uranium in Pu reactors, by K. H. 
Puechl. Nuclear Materials and Equipment Corp. , 
Apollo, Penna. May 60. 4p. Order from LC. 

Mi $1.80, ph $1.80. NUMEC-TM-P-11 





Fuel element development program for the pebble 
bed reactor. Phase I: progress report for May1, 
L959 to October 31, 1959. Sanderson & Porter, 
New York, N. Y. Nov 59. Contract AT(30-1)- 
2378. 132p. Order from OTS. $2.50. 

NYO-2706 











Aircraft nuclear propulsion project quarterly prog- 
ress report for period ending September 30, 
1957. Oak Ridge National Laboratory, Oak Ridge, 
Tenn. Feb58. Decl. with deletions October 28, 
1959. Contract W-7405-eng-26. 28lp. Order 
from LC. Mi $11.10, ph $45.00. 

ORNL-2387(Pts. 1-5)(Del. ) 








The mechanical properties of INOR-8, by R. W. 
Swinderman. Oak Ridge National Laboratory, 
Oak Ridge, Tenn. [nd]. Contract W-7405-eng- 
26. 73p. Order from OTS. $1.75. ORNL-2780 





Metallurgy of Zircaloy-2. Part Il: The effects of 
fabrication variables on the preferred orientation 
and anisotropy of strain behavior, by P. L. 
Rittenhouse and M, L. Picklesimer. Oak Ridge 
National Laboratory, Oak Ridge, Tenn. [nd]. 
Contract W-7405-eng-26. 216p. Order from 
OTS. $3.00. ORNL-2948 











Preparation of high-density oxides and vibratory 





compaction in fuel tubes, by S. D, Clinton and 
others. Oak Ridge National Laboratory, Oak 
Ridge, Tenn. [nd]. Contract W-7405-eng-26. 
19p. Order from OTS. 50cents. ORNL-2965 





Fuel-bearing fiberglas in aluminum base fuel ele- 





ments. Quarterly report no. 5 for May 1, 1960 
to July 31, 1960, by R. H. Baskey. Clevite 
Corporation, Mechanical Research Division, 
Cleveland, Ohio. Sep 60. Contract AT(40-1)- 
2557. 30p. Order from LC. Mi $2.70, 

ph $4. 80. ORO-316 





Synthesis and fabrication of refractory uranium 





compounds. Monthly progress report no. 9 for 
August 1, 1960 through August 31, 1960, by K. M. 
Taylor and C. H. McMurtry. Carborundum Com- 
pany, Research and Development Division, 
Niagara Falls, N. Y. Sep 60. Contrect AT 
(40-1)-2558). 4p. Order from LC. Mi $1.80, 

ph $1.80. ORO-319 








Fuel cycle development proyram. Monthly news- 
letter for August 1960, by R. L. Robinson. 
National Carbon Company, Fostoria, Ohio. Sep 
60. Contract AT(04-1)-2560. 8p. Order from 
LC. Mi $1.80, ph $1.80. ORO-326 








Fuel bearing fiberglas in aluminum base fuel ele- 
ments. Monthly progress letter no. 16 for 
period September 1, 1960 to September 30, 1960, 
by R. H. Baskey. Clevite Corporation, Mechani- 
cal Research Division, Cleveland, Ohio. Oct 60. 
Contract AT(40-1)-2557. 3p. Order from LC. 
Mi $1.80, ph $1.80. ORO-330 




















Anodization of steel in a fluoride bath, by H. F. Sanderson and Porter, New York, N. Y. 1960, 




















Priest and M. Levitz. Columbia University, New Decl. September 23, 1960. Contract AT(30-1)- 
York, N. Y. Feb 43. Decl. November 23, 1959. 2378. 18p. Order from LC. Mi $2.40, 
2p. Order from LC. Mi $1.80, ph $1.80. ph $3. 30. TID-6810 
TID-5090 
Fission gas release in PWR core 1 blanket fuel rods 
Measurement of the equilibrium concentration of upon conclusion of seed 1 life, by B. Rubin. 
lattice vacancies in silver near the meltin int, Westinghouse Electric Corporation, Bettis Atomic 
by R. O. Simmons and R. W. Balluffi. Univer- Power Laboratory, Pittsburgh, Pa. Feb 61. 
sity of Illinois, Urbana, Ill. Feb 60. Contract Contract AT-11-1-GEN-14,. 20p. Order from 
AT(11-1)-182. 28p. Order from LC. Mi $2.70, OTS. 50 cents. WAPD-TM- 263 
ph $4. 80. TID-5655 


Examination of PWR core 1 blanket fuel rods for 


The determination of the equilibrium phase diagram, microstructure, hydrogen pickup, and burst 
zirconium--niobium. Period covered March I, strength, by B, in. Westinghouse Electric 


























1960 to April 1, 1960, by C. E. Lundin. Univer- orporation, Bettis Atomic Power Laboratory, 
sity of Denver, Denver Research institute, Den- Pittsburgh, Pa. Feb 61. Contract AT-11-1-GEN- 
ver, Colo. Apr 60. Contract AT(11-1)-752. 6p. 14. 35p. Order from OTS. $1.00. 
Order from LC. Mi $1.80, ph $1.80. WAPD-TM- 264 
TID-5768 
Thermoelectric nuclear fuel element quarterly 
Metallographic preparation of selected ceramic progress report for July through September 1960, 
materials, by C. H. Brady and others. Battelle by G. R. Kilp and others. Westinghouse Electric 
Memorial Institute, Columbus, Ohio. May 60. Corporation, Pittsburgh, Pa. Oct 60. Contract 
Contract W-7405-eng-92. 13p. Order from LC. AT(30-3)-S00. 50p. Order from OTS. $1.25. 
Mi $2.40, ph $3. 30. TID-5912 WCAP-1647 


Slip casting of nuclear fuel elements. Progress 
letter no. 14 for July 1, 1960 through July 31, : ae 
1960, by G. J. 9 Oe EO of Nuclear Explosions—Peaceful Applications 
Technology, Powder Metallurgy Laboratory, 
Hoboken, N. J. Aug 60. Contract AT(30-1)- 
2258. 7p. Order from LC. Mi $2.40, ph $3.30. Seismic measurements by the U. S. Geological 
TID-6492 survey during the pregnome high-explosives tests 
near Carlsbad, New Mexico. Final report, by 
P. E. Byerly and others. U. S. Department of 
Mechanism of high energy radiation effects in poly- Interior, Geological Survey, Washington, D, C. 


ethylene. Technical report no. 5 coverin riod Apr 60. 40p. Order from OTS. $1.00. 
March 1, 1959 to March I, 1960, by M Bis TEI-761 


Northwestern University, Evanston, Ill. Mar 60. 

Contract AT(11-1)-89. 6p. Order from LC. 

M. $1.80, ph $1.80. TID-6518 Cavity definition, radiation and temperature distri- 
butions resulting from the Logan event, by W. P. 
Bennett and others. University of California, 



































Development of flat plate ceramic fuel elements. Lawrence Radiation Laboratory, Mercury, Nev. 
Technical progress letter no. 14 for summary Dec 60. Contract W-7405-eng-48. 54p. Order 
of work done from January 1, 1959 to February from OTS. $1.25. UCRL-6240 





28, 1960, by J. J. Fargo. Gladding, McBean 

and Company, Los Angeles, Calif. Mar 60. 

Contract AT(04-3)-249. 16p. Order from LC. Final report on the Pinot experiment, by F. L. 

Mi $2.40, ph $3. 30. TID-6569 Adelman and others. University of California, 
Lawrence Radiation Laboratory, Livermore, | 
Calif. Dec 60. Contract W-7405-eng-48. 2Ip. 

Study of factors influencing ductility of iron--alumin- Order from OTS. 50 cents. UCRL-6274 

um alloys. Monthly letrer report no. 5, by G.P. 

Rauscher, Jr. and others. University of Denver, 

Denver Research Institute, Denver, Colo. Oct 

60. Contract AT(11-1)-742. 10p. Order from 

LC. Mi $1.80, ph $1.80. TID-6752 











Fuel element development program for the pebble 
bed reactor. Progress report for July 1960. 
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Particle Accelerators and High-Voltage 
Machines 


Corrections to betatron frequencies in the Brook - 
~~ haven alternating-gradient synchrotron, by L. 
Smith. Brookhaven National Laboratory, Upton, 
N. Y. May 56. 16p. Order from LC. 
Mi $2.40, ph $3. 30. BNL-4637 








Alternating gradient synchrotron; summary founda- 
tion report, by J. H. Lancaster. Brookhaven 
Nascent Laboratory, Upton, N.Y. July 56. 
16p. Order from LC. Mi $2.40, ph 93.30. 

BNL-4638 





Some saturation characteriestics of alternating- 
gradient magnet models, by M. H. Blewett. 
Brookhaven National Laboratory, Upton, N. Y. 
Oct 56. llp. Order from LC. Mi $2.40, 
ph $3. 30. BNL-4640 








A parallel-transistor cascaded amplifier for con- 
trolling very large currents, by R. H. Rh€aume. 
Brookhaven National Laboratory, Upton, N. Y. 
Mar 59. 7p. Order from LC. Mi $1.80, 
ph $1.80. BNL-4651 








Relativistic charged particle trajectories in crossed 
electric and magnetic fields, by R. A. Beth. 
Brookhaven National Laboratory, Upton, N. Y. 

May 59. 6p. Order from LC. Mi $1.80, 
ph $1. 80. BNL-4656 








A radiofrequency beam separator for complete 
se oer —- onerey particle beams, by 
leweet an iesling. Brookhaven 

National Laboratory, Upton, N. Y. Aug 59, 


l7p. Order from LC. Mi $2.40, ph $3.30. 
BNL-4658 





Saturating inductor for controlling the magnetic 
field of the alternating gradient synchrotron, by 
E. J. Rutan. Brookhaven National Laboratory, 
Upton, N. Y. Oct 59. 35p. Order from LC. 
Mi $3.00, ph $6. 30. BNL-4659 








Computational studies of coupling resonances in 
spirally-ridged accelerators, by C. A. Lasset- 
tre. Midwestern Universities Research Associa- 
tion, Madison, Wis. Jan 61. Contract AT(11-1)- 
384, 25p. Order from OTS. 50 cents. 

MURA-595 








Theoretical remarks concerning the 3e-, + 20°, = 
2qc resonance in spiral sector accelerators, by 
A. M. Sessler. Midwestern Universities Re- 
search Association, Madison, Wis. Jan 6l. 








Contract AT(L1-1)-384. 8p. Order from OTS. 
50 cents. MURA-596 


The effect of nearby buckets on bucket area in RF 





acceleration, by J. B. Boilen. Midwestern 
Universities Research Association, Madison, 
Wis. Feb 61. Contract AT(11-1)-384. 4p. 
Order from OTS. 50 cents. MURA -606 


Research studies with a 1-Mev Van de Graaff ma- 
chine. Annual report, by F, L. Hereford. Uni- 
versity of Virginia, Charlottesville, Va. June 60. 
Contracts AT(40-1)-1754 and DA-36-034-ORD- 
2046. 1l6p. Order from LC. Mi $2.40, 
ph $3. 30. ORO-302 








Minutes of the MURA general conference, Madison, 
Wisconsin, January 8-9, 1960. Midwestern 
Universities Research Association, Madison, 
Wis. 1960. 2lp. Order from LC, Mi $2.70, 
ph $4.80. TID-6176 








Physics 


Determination of lattice parameters with the aid of 
a computer, by M. H. Mueller and L. Heaton. 
Argonne National Laboratory, Argonne, Ill. 

Jan 61. Contract W-31-109-eng-38. 29p. 
Order from OTS. 75 cents. ANL-6176 





Physics division summary report, September, Octo- 
ber 1960. Argonne National Laboratory, Ar- 
gonne, Ill. 1960. Contract W-31-109-eng-38. 
27p. Order from LC. Mi $2.70, ph $4.80. 

ANL-6214 





Buildup of Cf252 and intermediate isotopes from 
Cm +44 in a high flux, by S. E. Vandenbosch and 
P. R, Fields. Argonne National Laboratory, 
Argonne, Ill. Feb 61. Contract W-31-109-eng- 
38. 9p. Order from OTS. 50 cents. 
ANL-6252 








Fractional parentage coefficients in intermediate 
coe by Yee Argonne National Labor- 
atory, Argonne, Ill. Mar 61. Contract W-31- 
109-eng-38. 18p. Order from OTS. 50 cents. 

ANL-6312 





Electron diffusion parameters, by J. R. Beeler and 
M. R. Smith. General Electric Company, Air- 
craft Nuclear Propulsion Department, Cincinnati, 
Ohio. Dec 58. Contracts AF 33(600)-38062 and 
AT (11-1)-171. 20p. Order from OTS. 

50 cents. APEX -582 
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Minutes of meeting of accelerator development 
ee Brookhaven National Lab. , Upton, 
te 4 ay ©. 3p. Order from LC. Mi $1. 80, 
ph $1. 80. BNL -4808 





Heat transfer in septafoil geometries by mass-trans- 
fer measurements, by J. L. Wantland and R. L. 
iller, Ridge National Lab. , Oak Ridge, 

Tenn, June 59. Contract W-7405-eng-26. 
29p. Order from LC. Mi $2.70, ph $4. 80. 
CF -59-6-9 





Instructions for the operation of an oracle code for a 
Monte Carlo solution of the transport problem for 
gamma rays incident upon a slab, by S. Auslender 
and D, K. Trubey. Oak Ridge National Lab. , 

Oak Ridge, Tenn. Oct 60. 39p. Order from LC. 
Mi $3.00, ph $6, 30. CF -60-10-37 











Progress report for October, November, December 
1959. Columbia University, New York, Pegram 
Nuclear Physics Labs. Contract AT-30-1-GEN- 
72. 39p. Order from LC. Mi $3.00, ph $6. 30. 

CU(PNPL) - 202 








Samarium Tables, by J, C, English and T, C, 
Gorrell. E. I, du Pont de Nemours & Co., 
Savannah River Laboratory, Aiken, South 
Carolina, Feb 61. Contract AT907-2)-1. 34p. 
Order from OTS. 75 cents. DP-557 





Measurement of low energy neutron spectra, by 
J. R. Beyster and others. General Atomic Div. , 
General Dynamics Corp., San Diego, Calif. 
Nov 59. Contract AT(04-3)-167. 5p. Order 
from LC, Mi $2. 40, ph $3. 30. GA-1088 





Maiual of procedures for effecting centrol of SS 
material, by B, S, Lewis and others. Phillips 
Petroleum Co. Atomic Energy Div. , Idaho Falls, 
Idaho. Sep 56. Contract AT(10-1)-205. 63p. 
Order from LC, Mi $3.40, ph $10.80 IDO-14384 





An ion source for molecular effusion studies, by 
D, M, Jackson and D, E. Hudson, Ames Lab- 
oratory, Ames, Iowa. May 59. Contract W- 
7405-eng-82. 82p. Order from OTS. $2.00 
ISC-1175 





Numerical solution of the diffusion equation in 
triangular and hexagonal geometries, by J. P. 
Jewett. General Electric Co., Knolls Atomic 
Power Laboratory, Schenectady, New York. 
Sept 60. Contract W-31-109-eng-52. 3lp. 
Order from OTS. $1.00. KAPL -2085 








Pressure and thermal stresses at a pipe attachment 
to a sphere, by L. Deagle. General Electric 
Co., Knolls Atomic Power Laboratory, Schen- 
ectady, New York. Sept 59. Contract W-31- 
109-eng-52. 30p. Order from OTS. 75 cents. 

KAPL -2109 








Sourceless startup, A machine code for computing 





low-source reactor startups, by D, B. MacMillan, 
Knolis Atomic Power Lab. , Schenectady, N. Y, 
June 60. Contract W-31-108-eng-52. 6p. Order 
from LC, Mi $1. 80, ph $1.80. KAPL-M-DBM-1 
(Rev. 1) 





Charged particle cross sections. Neon to chromium, 





ed. by Darryl B. Smith. Los Alamos Scientific 
Laboratory, University of California, Los Ala- 
mos, New Mexico. June 60. Contract W-7405- 
ENG, 36. 137p. Order from OTS. $2.50. 
LA-2424 


Kinematics of the relativistic two-body problem, by 
Leroy Blumberg and Stweart I. Schlesinger. 
Los Alamos Scientific Lab., N. Mex. Aug 55, 
85p. Order from LC. Mi $4. 80, ph $13. 80. 
LAMS-1718 
Final safety analysis report--SNAP 1A radioisotope 
fueled thermoelectric generator, by George P. — 
Dix. Martin Co. Nuclear Div., Baltimore. 
June 60. Contract AT(30-3)-217. 200p. Order 
from LC, Mi $9. 60, ph $33.30. © MND-P-2352 











Preliminary operational safety report for the task 
5. 6 thermoelectric generator, by Daniel Knighton, 
Nuclear Division, Martin Co., Baltimore, Md. 
May 60. Contract AT (30-3)-217. 52p. Order 
from OTS. $1.50. MND -P-2356 








Conceptual design of aSNAP III type generator fueled 
with Cerium-144, by Robert J. Wilson. Nuclear 
Division, Martin Company, Baltimore, Maryland. 
June 60. Contract AT(30-3)-217. 46p. Order 
from OTS. $1. 25. MND -P-2369 








SNAP programs. Quarterly progress report no, l, 
tasks 3, 5 and 6 for October 22-December 31, 











1959. Nuclear Division, Martin Co., Baltimore, 
Md. Nov 6. Contract AT(30-3)-217. Order 
from OTS. $3.50. MND-P- 3009-1 


SNAP programs. Quarterly progress report no. 4 
for July | through September 30, 1960, Tasks 
2 and 3, comp. and ed. by P. J, Dick. Nuclear 
Division, Martin Co., Baltimore,-Md. Dec 00. 
Contract AT(30-3)-217. 53p. Order from LC. 
Mi $3. 30, ph $7. 80 MND-P-3012-! 








Mesh size in transport codes, by E, U, Vaughan. 
Atomics International Div. , North American 
Aviation, Inc. , Canoga Park, Calif. Mar 59, 
5p. Order from LC. Mi $1. 80, ph $1. 80. 

NAA-SR-Memo-3672 





Recent experiences with Candle I, by R. A, Blaine. 
Atomics International Div. , North American 
Aviation, Inc. , Canoga Park, Calif. June 59. 
10p. Order from LC, Mi $1. 80, ph $1. 80. 

NAA-SR-Memo-4033 
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Status of the neutron cross section program, as 
presented at the January, 1955 meeting of the 
AEC nuclear cross section advisory group, by 
H. Goldstein. Nuclear Development Associates, 
Inc., White Plains, N.Y, Feb55. Contract 
AT(30-1)-862. 23p. Order from LC. Mi $2.70, 
ph $4. 80. NDA-Memo-15C-66 











On a method of searching for neutral bosons or 
boson-system resonances in the mass region 
of several Mer, by W. Selove. Pennsylvania 
Univ., Philadelphia. June 60. Contract AT 
(30-1)-2171. Sp. Order from LC. Mi $1. 80, 
ph $1. 80. NYO-2812 








Measurement of the Wolfenstein parameter R at 
~ 210 MEV, by W. A, Gibson and others. 
Rochester Univ. , Rochester, N.Y. Aug 60. 
128p. Order from LC. Mi $6. 30, ph $19. 80. 
NYO-9264 





The single-scattering approximation to the gamma- 
ray air-scattering problem, by D. K, Trubey. 
Oak Ridge National Laboratory, Oak Ridge, 
Tennessee. [n.d.]. Contract W-7405-eng-26. 
2p. Order from OTS. SOcents. ORNL-2998 








Self-supported cyclotron targets of boron and mag- 
nesium, by G, R, Hoke and E, Newman. Oak 
Ridge National Laboratory, Oak Ridge, Tenn. 
[n.d. |, Contract W-7405-eng-26. 6p. Order 
from OTS. SO cents. ORNL - 3021 








The structure of an ALGOL translator, by A, A, 
Grau, Oak Ridge National Laboratory, Oak 
Ridge, Tenn. [n.d.], Contract W-7405-eng-26. 
57p. Order from OTS. $1.50. ORNL - 3054 





Electronuclear research division annual progress 
report for period ending March 1, 1960. Oak 
Ridge National Laboratory, Oak Ridge, Tenn. 
{n.d. ]. Contract W-7402-eng-26. 87p. Order 
from OTS. $2.00. ORNL -3047 








Plutonium Plexiglas assemblies. Part Il, by G. H. 
Bidinger and others. Dow Chemical Co. , Rocky 
Flats Plant, Denver, Colorado. Apr 60. Con- 
tract AT(29-1)-1106. 20p. Order from LC. 

Mi $2.40, ph $3. 30. RFP- 190 





Mathematical problems in seismology, by W. J. 
Byatt and G, P. DeVault. Sandia Corporation. 
Jan 61. 8lp. Order from OTS. $2, 25. 

SC -4542(RR) 

Theories and applications of very low temperatures, 
by Nicholas Kurti. Sandia Corporation. Jan 61. 
20p. Order from OTS. SO cents. SCR-263 








Maximum temperature patterns in hot climates, by 
C, R. McAllister. Sandia Corp., Albuquerque, 
N, Mex. June 54. 9p. Order from LC. Mi 
$1. 80, ph $1. 80. ¢ SCTM-80-54-51 

The electrical behavior of exploding wires: a survey 
of various materials, by T. J. Tucker. Sandia 
Corp. , Albuquerque, N, Mex. Dec 59. ILIIp. 
Order from OTS. $2.50. SCTM 334-5951 











Total gamma absorption in cl2 ni4 ol and al?’ 


at 20 MEV. Technical report no. 5, by Edward 
E. Carrol, Jr. Pennsylvania University, Phila- 
delphia. Sept 59. Contract N-onr-551(17). 130p. 
Order from LC. Mi $6.90, ph $21. 30. TID5695 








Annual progress report for period December 1958 
through November 1959. Minnesota University, 
Linear Accelerator Lab., Minneapolis. June 60. 
Contract AT(11-1)-SO. 130p. Order from LC. 
Mi $6.90, ph $21. 30. TID-5767 








Effects of dissolved gas evolution at the surfaces of 
heated vertical cylinders (thesis), by Jerry R. 
Peterson, Engineering Research Laboratories, 
Columbia University, New York. Sept 60. Con- 
tract AT(30-3)-187. 45p. Order from OTS. 
$1. 25. TID-6611 








Nuclear-energy power sources, presented at the 
14th annual power sources conference, May 17- 
19, 1960, Atlantic City, New Jersey, by Maj. 
George H. Ogburn, Jr., USAF. Feb 61. 12p. 
Order from OTS. SO cents, TID- 6612 











Fifth Nuclear Congress, Rome, Italy, June 20-26, 
1960. U, S. Papers. 96p. Order from OTS. 
$2. 25. TID-7@01 








Photodisintegration cross section of beryllium near 





threshold, by J. M. Prosser and W. John, Jr. ~ 
University of California, Lawrence Radiation 
Laboratory, Livermore, Calif. May 60. Con- 
tract W-7405-eng-48. 34p. Order from LC. 

Mi $3.00, ph $6. 30. UCRL-5996 


The nuclide Hf!22, by W. Hutchin and H, Lindner. 





University of California, Lawrence Radiation 
Laboratory, Livermore, Calif. Sep 60. Con- 
tract W-7405-eng-48. 5p. Order from LC. 

Mi $1.80, ph $1.80. UCRL-6094-T 


Vibrational states of the HD* and HT* ions, by S. 
Cohen and others. University of California, 
Lawrence Radiation Laboratory, Berkeley, Calif. 
Sep 60. Contract W-7405-eng-48. 5p. Order 
from LC. Mi $1.80, ph $1.80. UCRL-9414 


Physics division semiannual report, May-October 
1960. Lawrence Radiation Laboratory, Univer- 
sity of California, Berkeley, California. Dec 60. 
Contract W-7405-eng-48. 76p. Order from 
OTS. $1.75. UCRL-9479 

Atomic beam research on the spins, hyperfine struc 
tures, and moments of Ke? Yy™, La’ , and 
Lut//, by F, R, Petersen, Lawrence Radiation 

Laboratory, University of California, Berkeley, 

California, Nov 60. Contract W-7405-eng-48. 

160p. Order from OTS. $2.75. UCRL-9480 




















Calibration of an 8"X8" sodium isodide (T]) crystal, 
by W. L. Weiss. General Electric Co., Air- 
craft Nuclear Propulsion Dept, , Cinncinnati, 
Ohio. Mar 60, 28p. Order from LC. Mi $2.70, 
ph $4. 80. XDC-60-3-212 
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Radiation Effects on Materials 


Sompatibility of magnet wires in Pong compounds 
under gamma irradiation, by S. F. Hemmenway 


and J. W. Kruetzkamp. Aircraft Nuclear Pro- 





pulsion artment, General Electric, Cincinnati, 
Ohio, Mar 61. Contract AT(11-1)-171. SOp. 
der from OTS. $1.2 APEX-584 


Healing of fast-neutron-induced changes in graphite. 
Il. The effect Ai heating during e ure, Interim 








report on pr y eubert 
and others. etatine ical Lab., Chicago Univer- 
sity. July 44, Llp. der from LC, $2. 40, 
ph $3. 30. CC-1669 


Zirconium moderator cladding irradiated in the 
sodium reactor experiment, by J. J. Gill. 
Atomics Internation, North American Aviation, 
Inc., Canoga Park, California Dec 60. Con- 
tract AT(11-1)- gen- 8. 35p. Order from OTS. 
75 cents. NAA-SR-5970 








Cyclotron irradiation of fused fluorides in inconel at 
elevated temperatures, by Walter V. Goeddel. 
North American Aviation, Inc., Downey, Calif. 
Nov 52. Contract AT-40-1-GEN- a 69p. 
Order from LC. Mi $3.90, ph $10. 80 

*NAA-SR- 208 








Solid state and irradiation physics quarterly progress 





Illinois. {n.d.j. Contract W-31-109-eng-38. 
146p. Order from OTS. $2.50. ANL~-6301 


EBWR Core 1A physics analysis, by R. Avery and 





others. Reactor Engineering Division, Argonne 
National Laboratory, Argonne, Lllinois. Feb 61, 
Contract W-31-109-eng- 76p. Order from 
OTS. $1.75. ANL-6305 


Reactor development program progress report, 








February 1961, coordinated by R. M. Adams, 
Argonne National Laboratory, Argonne, Ill. 
Mar 61. Contract W-31-1 “eng -38. 80p. 
Order from OTS. $2.00 ANL-6328 


Specifications and fabrication procedures for PM-2A 





Core Il control rod fuel elements, Alco Products, 
Inc., Schenectady, N.Y. May 60. Contract 
AT(30- >. 326. 94p. Order from LC. Mi $4, 80, 
ph $13. 80 APAE-Memo-260 








Fast reactor core design parameter study. Atomic 





Power Development Associates, Inc., Detroit, 
Michigan. Mar 60. Contract AT(11~-1)-800. 
321p. Order from OTS. $4.00. APDA-133 


Economics of nuclear and conventional tankers, by 








report for October-December 1952, ed. by E. C. 
Crittenden, Jr., and F. E. Faris. North Ameri- 





can Aviation, Inc., Downey, Calif. July 53. Con- 
tract AT~11-1-GEN-8. [n.p.). Order from LC. 
Mi $7.50, ph $24. 30. NAA-SR-229 


Reactor Technology 


Pathfinder atomic er plant technical progres 
report, January-March 1960, Allis-Chat nero 
Co., Atomic Energy Div., Milwaukee. 


June 60, Contract AT(L121)-389, 209p. Order 
from LC. Mi $9.90, ph $34. 80. ACNP-6006 


Pathfinder atomic er plant technical progress 
Te : Til-June 4 is Chalmers our Ob 
0., Atomic Energy Div., Milwaukee. 0. 


Contract AT(11-1)1589. 1899p. Order Peon LC, 





Mi $8.40, ph $28. 80. ACNP-6007 
Safety radiation level os. Section Il. Fourth 
= és 5 uésne 


hippingpo Sport, enna. June 59. 7p. 
Order a LC. Mi $1. 80, ph $18Q . AECU~-4258 


Operating manual for the Argonaut reactor. Argonne 
National Lab., Argonne, UI]. Aug 59. Contract 
W-31-109- eng- 38. 39p. Order from LC. 

Mi $3.00, ph $6. 30. ANL-6036 





Gas-cooled reactors in the U.S.A. A survey and 
recommendation, by KR. H. Armstrong. Argonne 








‘National Laboratory, ~~ Illinois. Nov 60. 
Contract W-31-109-eng-38. 53p. Order from 
OTs. $1.25. ANL-6255 


Idaho division summary report for July, August, 
September 1960, by Meyer Novick and F. W. 
‘Thalgott.” Argonne National Laboratory, Argonne, 








826 


Jack J. Gordon and Keith E. Buck. American- 
Standard, Atomic Energy Div., Mountain View, 
California. Oct 58. Contract AT(04-3)-109, 
7ip. Order from LC. Mi $4.50, ph $12. 30. 
ASAE-S-13 


Control blade worth by partial water height and sol- 





uble boron methods, by Arland L. MacKinney 
and Russell M. Ball. Babcock and Wilcox Co,, 
Critical Experiment Lab., L pomeurs Va, 
July 60. Contract AT(30- 3)- 19p. Order 
from LC. Mi $2.40, ph $3. 30. BAW- 307 





Nuclear merchant ship reactor project; survey of 





the reactor and control drive system research 
and development program, comp. by Don M. 
Bylund. Babcock and Wilcox Co., Atomic Energy 
Div., Lynchburg, Va. Aug 59. Contract AT 
(30-3)-274. 287p. Order from LC. Mi $11.10, 
ph $46, 80. BAW-1153-1 








Critical experiments with General Electric Com- 
pany fuel for the N.S. Savannah, by RK. M. Ball 
and wep os ae and Wilcox Co, Atomic 
Energy hburg, Va. July 59. Con- 
tract BLT (30- 1) 3340. 79p. Order from LC, 
Mi $4. 80, ph $13. 80. BAW-1158 








Spectral shift control reactor basics physics pro- 
gram: Quarterly technical report number 2, 
October-December 1960, Babcock and Wilcox 
Co, Atomic meme, ern Lynchburg, V 
[nd.j. Contract AT(30-1)2602. 66p. Order 
from OTS, $2.25. AW-1218 











Neutron cross section evaluation group, Newsletter 
no. 3, eee by Rudolph Sher and 
ophie Moore. Br aven National Laboratory, 
Upton, Long Island, N.Y. Feb 61. op. Order 
from OTS. 50 cents. BNL 653 (N-3) 


Evaluation of experiment off-gas system for the 
EGCR-LITR capsule experiment, by R. E. 
Adams and W. E. Browning. Oak Ridge Na- 
tional Lab., Oak Ridge, Tenn. Sept 60, 12p. 
Order from LC. MI $2. 40, ph $3. 30. 

CF-60-9-8 
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Oak Ridge National Lab. , Oak Ridge, Tenn. 
Oct 60. 8p. Order from LC. Mi $1. 80, 
ph $1. 80. CF-60-10-85 


Gamma-ray and fast peut pon heat deposition in the 
EGCR core, by E. Nephew. Oak Ridge Na- 
tional Lab., Oak Rides , Tenn. Oct 60. 27p. 
Order from LC. Mi ee. 70, ph $4, 80. 

CF-60-10-122 





Shippingport, ‘Penna. 
13p. Order from LC. Mi $2.40, 
DLCS-3570101 


seed « ection 
Duquesne Light Co., 
June 60, 
ph $3. 30. 


ai w 
stainless steel, by J. W. Joseph, Jr. Atomic 
Energy Division , E. I. duPont deNemours & 
Co, 60. Contract AT(07-2)-1. 12p. 
Order from OTS. 50 cents. DP-534 


Stainless steel failures in Savannah River plant 
reactor areas, by R. H. McKane and others. 
E. I. du Pont de Nemours & Co., Savannah 
River Laboratory, Aiken, pane Carolina. 
Nov 60. Contract AT(07-2)-1 59p. Order 
from OTS. $1.50. DP-539 





Economic potential for D,O power reactors, by 
— 


L. Isakoff. E. 1. du Pont de Nemours & Co., 
Atomic Energy Division, Wilmington, Delaware. 
Feb 61. Contract AT(07-2)-1. 76p. Order 
from OTS. $1.75. DP-570 





Progress report of some recent HTGR nuclear 
design studies, b X Bornstein and others. 

General Atomic General Dynamics a’ 

San Diego, Calif. Feb 60. Contract AT(04-3 


314. yy Order from LC. Mi $6. 30, 
ph $$19. 80 GAMD-1248 





Fast oxide breeder-reactor physics. Part I. Para- 
metric study of 300(e) MW reactor core, py Y. 
Greebler and others. Atomic Power Equi ment 
Dept., General Electric Co., San Jose, Calif. 
Nov 59. Contract AT(04-3)- 189 PA-#10, 55p. 
Order from OTS. $1.50. GEAP-3287 








search and development program—First quar 
‘terly report, August-September 1960, by W. H. 
Cook. Atomic Power Equipment Dept. , General 
Electric Co., San Jose, Calif. Oct 60. Contract 
AT(04-3)-189, PA #11. SOp. Order from OTS. 
$1.50. GEAP-3558 





A report on dissolved QO, in the primary coolant of 


the Ker loops, by L. M. Eikum. Hanford Atom- 
ic Products ration, General Electric Co., 
Hanford, Wash, Apr 59. Contract W-31- 109- 
Eng-52. 30p. Order from LC. Mi $2.70, 

ph $4. 80, HW- 60991 





OFIT--A 709 pr 
ati n, 


am for deter extr 
h from horizontal traverse dat y 
tsumoto. Hanford Atomic ucts 
Operation, General Electric Co., Hanford, 
sh. Aug 59. Contract AT(45-1)-1350. 1L5p. 
Order from LC. Mi $2.40, ph $3.30. HW- 61304 
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ation, eneral Electric Co., Richland, Wash. 
1960. Contract AT(45-1)11350. 49p. Order 
from LC. Mi $3.30, ph $7. 80. HW-SA-1830 
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MTR-ETR Technical branches quarterly report, 
April L-June 30,1200, Phillips Petroleum Co., 
Atomic Energy Division, Idaho Falls, Idaho. 


Jan 61. Contract AT(10-1)-205. 7 Order 
from OTS. $2.00. DO- 16648 

ABWR Quarter] ess report for July 1 to Sep- 
tember olume |. SL-1 


, & ‘ 2=ration and 
evaluation olume hysics and 
safet Volume in ABWR desi a poe ™ 
peat. Combustion Engineering, Inc. Nuclear 
Idaho Falls, Idaho. Oct 59. Contracts 





AT(O- 1)-967 and DA-44-192-eng-11. Vol. I, 
oa , Vol. Il, 25p., Vol. Ill, 14 Order from 
. Vol. |, mi $5. 40, ph ‘$15. Vol. Il, 


mi $2.70, ph $4.80. Vol. Ill, mi $7.50, ph 
$24.30. Volumes issued separately, but 
cataloged as a unit. IDO-19005 


Army gas-cooled reactor systems program monthly 
ess report for August 1960. Aerojet Gen- 
cra Nartocaica, San Ramon, Calif. Sept 60. 
Contract AT(LO-1)-880. 95p. Order from LC. 
Mi $4. 80, ph $13. 80. 1DO- 28562 





Transient hydrodynamic ration of EGCR main 
coolant system, by D. W. Burton. Union Carbide 
Nuclear Company, Oak Ridge Gaseous Diffusion 
Plant, Oak Ridge, Tenn. Mar 61. Contract 
W7405 eng 26. 29p, Order from OTS. 75 cents. 

K-1468 Part I 








Turret preliminar y nuclear calculations, by B. M. 
Carmichael and others. Los Alamos Scientific 
Laboratory of the University of California, Los 
Alamos, New Mexico. Mar 61. Contract W- 
7405-ENG. 36. 47p. Order from OTS. $1.00. 

LAMS- 2482 





A _ study of multipurpose plants as an approach to 
competitive nuclear power. California Research 
and Development Co. Livermore Research Lab., 
Livermore, Calif. Dec 53. Contract AT(L1-1)- 
74. 7lp. Order from LC. Mi $4.50, ph $12. 30. 

LRL- 79(Del. ) 


Operation and analysis of a 3000KW liquid metal 
model steam generator, ed. by L. J. Webster. 
Atomics International, North American Aviation, 
Inc., Canoga Park, Calif. Feb 61. Contract 
AT(l1-1)-gen-8. 2llp. Order from OTS. $3.00 

NAA-SR-4884 
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Experimental evaluation of a sodium-to-sodium 
heliflow heat exchanger at temperatures up to 
1200° F, by J. S. McDonald. Atomics Internation- 
al, A Division of North American Aviation, Inc., 
Canoga Park, Calif. Feb 61. Contract AT(11-1)- 


GEN-8. 4ip. Order from OTS. $1.00. 
NAA-SR-5661 





Proceedings of the organic cooled reactor forum 
October 6-7, 1960, by R.H.J.Gercke and others. 
Atomics International, A Division of North Ameri- 
can Aviation, Inc., Canoga Park, Calif. 1960. 
306p. Order from OTS. $4.00. NAA-SR-5688 








OMR steam cycle study, by G. S. Budney. Atomics 
International, Division of North American Avia- 
tion, Inc., Canoga Park, Calif. July 57. 9p. 
Order from LC. Mi $1.80, ph $1.80. 
NAA-SR-Memo- 66 





Stainless steel clad fuel for the OMR, by W. Leggett. 
Atomics International, A Division of North Ameri- 
can Aviation, Inc., Canoga Park, Calif. Oct 57. 
l6p. Order from LC. Mi $2.40, ph $3.30. 

NAA-SR-Memo-2217 





OCR fuel and clad survey, by H. I. Raiklen. 
Atomics International, Division of North Ameri- 
can Aviation, Inc., Canoga Park, Calif. Jan 59. 
20p. Order from LC. Mi $2.70, ph $4.80. 

NAA-SR-Memo-3330 





Nuclear calculations for xylene moderated OMRE 
core, by B. Moskowitz. Atomics International, 
A Division of North American Aviation, Inc., 
Canoga Park, Calif. Feb59. 6p. Order from 
LC. Mi $1.80, ph $1.80. 
NAA-SR-Memo- 3538 





OCR steam generator by-pass organic flow control, 
by R. F. Audette. Atomics International, A 
Division of North American Aviation, Inc., 
Canoga Park, Calif. Apr 59. 8p. Order from 
LC. Mi $1.80, ph $1.80. 

NAA-SR-Memo-3787 





Additional safeguards evaluation for the U-Mo fueled 
core of the Hallam nuclear power facility, by 
Atomics International. Division of North Ameri- 
can Aviation, Inc., Canoga Park, Calif. July 59. 
60p.. Order from LC. Mi $3.90, ph $10.80. 

NAA-SR-Memo-4067 








Burnup studies for the U-10 w/o moly reference 
design fuel elements loading of the HNPF core 
using the mark a control rod scheme, by R. H. 
Seales Atomics International. Division of 
North American Aviation, Inc., Canoga Park, 
Calif. July 59. 29p. Order from LC. Mi$2.70, 
ph $4. 80. NAA-SR-Memo-4139 














Status report for sodium graphite reactors. Atom- 
ics Internatimal. Division of North American 
Aviation, Inc., Canoga Park, Calif. July 59. 
110p. Order from LC. Mi $6.90, ph $21.30, 

NAA-SR-Memo-4156 





Power distributions and control rod analysis, by J. 
Hume and M. P. Aronchick. Atomics Internation- 
al. Division of North American Aviation, Inc., 
Canoga Park, Calif. Oct 59. 29p. Order from 
LC. Mi $3.00, ph $6. 30. 

NAA-SR-Memo-4426 





Origin and removal of asymmetries in S,,; approxi- 
mations the Boltzmann equation, by R. A. Axford, 
Atomics International. Division of North Ameri- 
can Aviation, Inc., Canoga Park, Calif. Mar 60, 
llp. Order from LC. Mi $2.70, ph $4.80. 

NAA-SR-Memo-5103 








Reactivity worth of control rods in the PIQUA OMR 
critical assembly, by K. Einfeld. K. Einfeld. 
Atomics International. Division of North Ameri- 
can Aviation, Inc., Canoga Park, Calif. May 60. 
10p. Order from LC. Mi $2.40, ph $3.30. 

NAA-SR-Memo-5270 








Resonance absorption in D9O lattice reactors, by 
W. L. Brooks and H, Soodak. Nuclear Develop- 





ment Corporation, of America, White Plains, N.Y. 


Sep 60. Contract AT(30-1)-2303. 35p. Order 
from LC. Mi $2.70, ph $4.80. NDA-2131-19 


Design report on the aircraft reactor test, by A, P. 
Frass and A. W. Savolainen. Oak Ridge iNational 
Laboratory, Oak Ridge, Tenn. May 56. Decl. 
with deletions October 19, 1959. 163p. Order 
from LC. Mi $7.50, ph $24. 30. 

ORNL- 2095 (Del. ) 





Investigation of fluid flow in the art and other 
reflector-moderated reactor cores, by G. L. 
Muller and others. Oak Ridge National Labora- 
tory, Oak Ridge, Tenn. Apr 58. Decl. Novem- 








ber 24, 1959. Contract W-7405-eng-26. 148p. 
Order from LC. Mi $7.20, ph $22.80. 
ORNL-2199 


Gas-cooled reactor project. Quarterly progress 
report for the period ending December 31, 1960, 
by Staff of Oak Ridge National Laboratory, Oak 
Ridge, Tenn. [nd]. Contract W-7405-eng-26. 
34lp. Order from OTS. $4.50. ORNL-3049 








Effect of heat flux on the corrosion of aluminum by 
water. Part Il. Influence of water temperature 
velocity, and pH on corrosion-product formation, 
by J. C. Griess and others. Oak Ridge National 
Laboratory, Oak Ridge, Tenn. [nd]. Contract 
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W-7405-eng-26. 38p. Order from OTS. $1.00. 
ORNL-3056 


Monthly technical report for March 1960. Power 

~~Reactor Development Company, Detroit, Mich. 
1960. Contract AT(11-1)-476. 30p. Order 
from LC. Mi $2.70, ph $4.80. PRDC-TR-33 
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161 371-11 
161 371-12 


148 781 


154 263 
150 849 
171 566 
154 522 


154 243 
148 216 


154 815 
153 647 


153 731 
171 248 


171 249 
171 247 
171 248 
171 249 
171 250 
153 611 
153 870 
154 289-3 
154 290-1 
15S 148 
154 290-2 
155 256 
171 250 


148 216 
150 243 
151 104 
171 247 
171 249 
171 690 
153 890 
155 145 
154 468 


154 660 
154 213 


154 213 
150 109 


150 535 
149 540 
154 457 


148 563 
149 567 
148 935 
154 092 
150 642 
153 903 
153 655 
153 829 
154 092 


154 538 
148 473 
154 158 
153 082 
149 567 


150 006 
171 617 


171 597 


153 721 


Subject 


Moon 
Physical effects 
Motion meter 
Naval administration 
- -Handbooks 
Naval equipment 
--Effectiveness 
Naval logistics 
Naval personnel 
--Selection 
Test methods 
Naval procurement 
Naval research 


Naval shore establishments 
Cuba 
--Water supply 
Naval supplies 
--Quality control 
Navier-Stokes equations 
Neoplasms 
--Production 
Nervous systems 
- -Physiology 
Neuristor 
Neutron cross sections 
--Tables 
Neutron detectors 
--Design 
--Materials 
Neutron diffraction analysis 
Neutron fluxes 
--Spectra 
Neutron meters 
- -Development 
Neutrons 
-Energy 
--Penetration 
Nickel 
Chemical reactions 
Nickel alloys 
--Applications 
Nickel films 
- -Resonance 
Nitrates 
-Chromatographic analysis 
-Physiological! effects 
Nitrogen fluorides 
-Bibliography 
--Chemical reactions 
Noise 
-Mathematical! analysis 
--Reduction 
Noise (Radar) 
Noise (Radio) 
--Measurement 
-Reduction 
Non-destructive testing 
--Equipment 


Norepinephrine 
--Determination 

Nuclear reactions 
--Analysis 

Nuclear spins 
--Energy 


--Measurement 

Nuclear structure 
Determination 

--Mathematica! analysis 
Nucleotides 

--Chemical reactims 
Numbers 

--Theory 


Nylon 
-Effects of radiation 
Ocean currents 
--Pacific Ocean 
Oceanography 
--Arctic Ocean 
-- Instrumentation 
Officer personne! 
-Selection 
Oil-slick removal 
Oil tanks 
Handbooks 


ils 
--Absorption 


Page 


737 
746 


716 
750 
683 
683 
750 
806 
808 


781 
742 


752 
759 


742 


694 
782 


790 


784 
784 


760 
752 
775 
407 
707 
683 
716 


154 648 
153 756 
153 746 
148 774 
153 756 
154 071 
171 318 


154 641 
154 642 


155 381 
149 534 


155 566 


155 297 
153 785 


155 324 
171 616 
155 254 
150 642 
155 322 
155 254 


153 862 
155 324 


153 662 
154 450 
148 757 


154 210 
148 966 


171 252 
154 251 


152 957 
155 253 
152 965 
152 965 
151 377 
148 398 
155 059 
155 061 
155 062 
155 058 
155 060 
154 264 
153 862 
153 828 
153 829 
153 207 


150 171 
153 187 


153 844 
149 165 
148 561 
149 138 
154 529 
153 783 


154 SS1 
153 781 


153 746 
154 648 


154 671 


154 648 


oo 





Subject 
Operation research 


Operators (Mathematics) 
--Theory 
Optical instruments 
-Design 
--Development 
Optical materials 
--Radiation 
Orbital worker 
Ordnance steel 
--Heat treatment 
Organic compounds 
--Conductivity 
--Effects of radiation 
--Spectra 
Organic materials 
--Electrical properties 
Organic solvents 
--Solvent properties 
Osmotic pressure 
-- Applications 
Oxide cathodes 


-Toxic effects 
Oxygen (Liquid) 
-Chemical reactions 
- -Equipment 
Oxygen consumption 
Measurement 
Oxygen isotopes 
--Applications 
Oxygen masks 
--Physiological effects 
Ozone 
--Chemical effects 
Packaging 
--Military requirem 
Paper 
-Applications 
Paper capacitors 
--Effects of radiation 
Paramagnetic crystals 
~-Magnetic properties 
Paramagnetic ions 
-Properties 
Partial differentia! equations 
- Theory 
Particle accelerators 
--Development 
Particle beams 
--Optical analysis 
Particles 
- -Diffusion 
Motion 
Particles (Airborne) 
--Radioactivity 


ents 


Pavements 
-Joints 
Peltier effect 
Pentaerythritol tetranitrate 
--Applications 
Pentanones 
Luminescence 
Peptides 
- -Synthesis 
Permafrost 
-Meiting 
Peroxides 
--Chemical! reactions 
-Combustion 
Perturbation theory 


-Applications 


Phase detectors 
-- Applications 
--Circuits 

Phase modulation 
--Measurement 

Phos phines 
--Chemical reactions 

Phosphorus compounds 

Organic) 

--Chemical reactions 


Phosphorylation 
-Analysis 
Photoelectric transducers 
-- Applications 


Page 


734 
805 


760 


792 
682 


742 
796 
781 
694 
687 
702 
742 
723 
691 


740 
712 


703 
688 
757 
743 


786 


784 
785 


714 
802 


762 
703 
737 


702 
792 


727 
733 


695 
697 


807 


P8 Number 


155 260 
148 401 


153 211 


154 530 
153 846 


171 254 
171 611 


154 207 
153 936 
171 596 
153 036 
148 219 
148 473 
154 207 
154 450 
153 841 


161 239 
153 611 


171 606 
148 076 
171 607 
171 578 
154 657 
154 167 
154 241 
153 207 
150 133 
149 534 
150 535 
154 261 


149 540 
154 243 


154 706 
153 582 


154 678 
171 559 


153 022 
154 374 
148 214 
154 700 
171 255 
148 075 
153 947 
153 828 
148 473 
152 117 
149 567 


154 589 
150 913 


154 589 
148 938 
148 938 
147 841 
154 468 


147 787 
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Po 


Po 


Pr 


Pr 


Pr 


35 


61 


40 
43 


06 
82 


78 
59 


567 


913 


589 





Subject 


Photographic emulsions 
Photochemical reactions 
Photographic intelligence 
Photons 
--Energy 
Physical fitness 
- Test methods 
Piers 
Coatings 
Piles 
--Pressure 
Test results 
Pinch effect 
Pipes 
Corrosion prevention 
Heat transfer 
--Hydrodynamic character 
istics 
Materials 


Plasma (Physics) 


Analysis 
Resonance 
Stability 
Plasma oscillations 
Analysis 
Detection 
Plastic flow 
Physical effects 
Plasticity 
Mathematical analysis 


Theory 
Plastics 
Applications 
Decomposition 
Development 
Heat transfer 
Pneumatic valves 
Test results 
Points of dimensian 
Polymer solutions 
Optical properties 
Surface properties 
Polymerization 
Analysis 
Polymers 
Adsorption 
Decomposition 
Development 
Dielectric properties 
Molecuar structure 
Synthesis 


Temperature factors 
Pontoon structures 
Portable roadway 


Powder alloys 
“Mechanical properties 
Processing 
Power plants 
Equipment 
Power supplies 
Bibliography 
Precipitation 
Radar analysis 


Precipitation static 
Reduction 

Prefabricated buildings 
Construction 


Test results 


Pressure 
Measurement 


Physical effects 
Recording devices 
Pressure gages 
Development 
Pressure regulators 
Test results 


Page 


752 
683 


785 


716 
735 
799 


781 
803 
773 
742 
803 
770 
789 
799 


800 
799 
804 
800 
799 
800 
800 


768 


730 
757 
752 
757 


736 


694 
703 
696 
699 


704 
757 
752 
697 
696 


696 
806 


715 
716 


681 


766 
784 


714 
718 
713 
714 
715 


714 


740 
741 


PB Number 


155 438 
150 916 


153 908 
15S 486 
154 668 


154 634 
154 673 
154 455 


154 612 
155 081 


154 862 
155 250 
155 081 
154 572 
150 414 
153 584 
154 455 
154 370 
154 272 
154 448 
154 372 
152 180 
154 154 
154 371 


150 558 


150 739 
153 124 
154 120 
171 684 
154 121 


154 639 
171 685 
171 612 
155 572 


153 870 
153 486 


149 895 
148 400 
171 570 
171 575 


148 407 
171 685 
171 612 
171 563 
171 570 
171 574 
171 570 
171 571 
154 071 
154 682 
154 663 
154 665 
154 667 


154 537 
154 536 


153 847 
171 689 


150 848 
154 706 


154 078 


154 625 
154 652 
154 628 
154 613 
154 666 


154 623 
15S 567 
171 595 
154 634 


154 623 


154 290-1 
154 290-2 


Subject 


Pressure switches 
Development 
Pressure vessels 
Design 
Prestressed concrete 
Prestressed timber 


Primates 
-Aging 
Printed circuits 
Materials 
Privation 
Psychological effects 
Probability (Statistics) 


Applications 


Propellants 
Detonation 
Thermal properties 
Propellers (Aerial) 
Model test results 
Propellers (Marine) 


Hydrodynamic character- 


istics 


Protective coverings 
Test results 
Protective shelters 
Arctic regions 


--Contamination 
Pressure distribution 
Safety measures 
Test results 


Ventilation 
Proteins 
Metabolism 


Protons 
Applications 


Proximity warning information 710 


Pseud-cluster expansion 
Psychology 
Theory 
Psychometrics 
Public health 
Preservation 


Pulse modulation 
Applications 
Pulse transmitters 
Development 
Pyridine derivatives 
Stability 
Toxic effects 
Pyrogens 
Physiological effects 
Quality control 
Statistical analysis 
Theory 
Quantum mechanics 
Queueing process 
Radar antennas 
--Equipment 
Radar equipment 
Applications 
Radar receivers 
Mathematical analysis 
Radar reflections 
Radar signals 
-Detection 
Radar tracking 
Radiation 
Biochemical effects 
Chemical effects 


Pathological effects 
Physiological effects 
Radiation damage 
- Measurement 
--Test facilities 
Radio antijamming 
Instrumentation 
Radio interference 
Measurement 


685 
759 
760 
761 


805 
807 


738 
804 


746 
744 


786 


743 


742 


734 
730 


693 
784 
796 
746 
691 


784 
784 


718 


PB Number 


154 289-3 


153 917 
154 620 
154 663 
154 665 
154 667 


154 594 
154 166 


171 610 
149 558 
149 165 
148 906 
148 907 
148 401 
148 502 


152 022 
154 440 


154 549 


153 725 
153 919 


154 167 


154 621 
154 653 
154 627 
154 622 
154 622 
154 629 
154 617 
154 653 
154 689 
154 674 


153 714 
155 414 


154 114 
154744 
153 187 


154 462 
148 005 


121 784-R 
161 371-11 
161 371-12 


150 109 
154 213 


148 932 
153 841 


155 297 
148 782 
148 535 
148 787 
153 903 
148 401 


150 903 
155 079 


155 260 
155 079 


152 965 
153 647 


154 592 
171 572 
153 936 
155 566 
171 608 


171 572 
155 322 


150 901 
154 680 


154 412-1 
154 412-2 


Subject 


Radio interference (con. ) 
--Reduction 
--Sources 


Radio interference analyzers 
--Performance 


Radio receivers 
--Sensitivity 


Radio signals 
--Detection 
Radio transmitters 
--Applications 
Radio waves 
-- Absorption 
- -Attenuation 
--Scattering 
Radioactive waste 
--Plant metabolism 
Radioactivity 
--Recording devices 
--Statistical analysis 
Radiobiology 


--Handbooks 

Radiochemistry 

Radiofrequency transformers 

sign 

Radioisotopes 
--Fractionation 

Radiological contamination 
--Countermeasures 


Radiometers 
-- Applications 
-- Performance 
Raman spectra 
Rare earth compounds 
- -Stability 
Rare earths 


Page 


729 
729 
747 
789 


734 


734 


727 


693 
743 


792 
727 
702 


702 


--Thermodynamic properties 701 


Rare gases 
-- Applications 
Reaction (Psychology) 
--Test methods 


-- Testing equipment 
Reactors 
--Shielding 
Reading machines 
--Development 
Reasoning 
--Psychological factors 
Recombination reactions 
Re-entry aerodynamics 


Refractometers 
--Design 
Refractory coatings 
--Temperature factors 
--Test results 
Refractory materials 
--Phase studies 
--Physical effects 
Refrigeration systems 
--Development 
Regression theory 
Reinforced concrete 
--Applications 
Relaxation time 
Reliability 
--Mathematical analysis 
--Statistical analysis 
Remote underwater 
manipulator 
Resistors 
--Temperature factors 
Respiration 
--Measurement 
Rheology 
Rhesus monkey 
Roads 
--Construction 
--Materials 


--Test results 
Robots 
Rocketscases 

--Materials 


690 
684 
686 
784 
807 
805 
685 
699 
736 
771 
701 


771 
754 


754 
777 


802 
763 


716 
701 


786 
764 


707 
725 
688 
688 
713 
71S 
716 


717 
686 


749 


PB Number 


154 651 
154 643 
154 646 
154 637 
154 078 


154 412-1 
154 412-2 


154 412-1 
154 412-2 


152 965 
154 263 


147 840 
161 589 
150 914 


150 654 


153 582 
154717 
155 575 
154 592 
121 784-R 
171 596 


155 159 
154717 
121 784-R 
161 371-11 
161 371-12 
154 675 
155 437 
154 061 
148 747 
148 932 
154 156 
155 574 
148 756 
149 S21 
155 575 
155 322 
147 787 
155 030 
147 903° 
149 085 
171 248 
154 815 
154 518 


154 815 
171 617 


152 980 
154 537 


171 559 
148 748 


154 668 
150 133 


148 974 
171 580 


153 781 
154 166 
171 607 


154 120 
154 594 











Subject 


Rocket fuels 
Chemical analysis 
Rocket motors 
Performance 
Rocket oxidizers 
--Chemical reactions 
--Materials 
Rocket propellants 
- -Combustion 
--Materials 
Rocket propulsion 
Theory 
Rotating mirror cameras 
-Applications 
Rotating structures 
-Acoustic properties 
Rubber seals 
Performance 
Rudders (Marine) 
Hydrodynamic character 
istics 
Runge-Kutta analysis 
Runway barrier systems 
Runways 
Applications 
-Arctic regions 
Load distribution 
- Visibility 
Safety valves 
Development 
Sampling (Statistics) 
Applications 


Sand 
Mechanical properties 
Sandwich panels 
Analysis 
Satellite vehicle trajectories 
Analysis 
Physica! factors 
Saucisson antenna 
Scheduling 
Mathematica! analysis 


Theory 
Science 
China 
Scientific reports 
Subject headings 
Scientific research 


Scintillation counters 
Applications 
Sea breeze 
-Measurement 
Sea water 
--Electrolysis 
Desalination 
Sedimentation 
Bibliography 
Seismic waves 
Propagation 
Selenides 
--Properties 
Selenium (Liquid) 
Polymerization 
Semantics 
Semiconductors 
-- Applications 
Design 
--Electrical properties 
-Electromagnetic properties 
Heat transfer 
Materials 


-Surface properties 
Sensory perception 

Inhibition 
Sequential analysis 


Servomechanisms 
Applications 
Shafts 
Interference 
Sheets 
--Hypersonic characteristics 
-~-Mechanical properties 


--Stresses 
Shielding 
--Effectiveness 


753 


745 
802 
U8 


742 


805 


770 


PB Number 


1497 
150 2 


161 


154 
154 
154 


1547 


154 


154 
153 
153 


148 
154 
153 
147 


ITS SB-422 


i171 
150 
154 
171 
154 
154 


154 


154 2 


149 2 


1497 


171 
153 
154 
155 


148 
152 
154 
153 
150 
153 


171 
148 
148 
148 


150 
154 
149 
153 
153 
153 
155 


154 


454 


2 005 


121 


588 
947 


719 


313 
869 
486 
844 


519 
338 
071 
318 


805 
071 

258 
573 
O16 
199 
868 
849 
545 
849 


610 
906 


907 
535 


903 
646 
328 
752 
750 
751 
090 


697 


Subject 


Shielding (con. ) 
Materials 


Ship hulls 

Mode! test results 

Vibration 
Ships 

Equipment 

Fireproofing 

Maintenance 

Materials 

Mooring 
Shock 

-Spectra 


Shock avoidance apparatus 


Shock waves 
Analysis 
Diffraction 
lonizing effects 
Physical effects 
Pressure 
Reflection 

Shrouded propellers 
Effectiveness 
Performance 
Thrust 

Silicon 
Applications 
Diffusior 

Silicon crystals 
Surface properties 

Silicone resins 
Application 

Silicone rubber 

Silicones 
Properties 

Silver 
Conductivity 

Single crystals 
Deformatio 
Magnetic properties 
Polymorphism 

Slip damping 

Slow neutrons 
Density 

Snow 
Radiation 
Shear stresses 
Trafficability 


Snow crystals 
Temperature factors 
now planes 
Snow roads 
Construction 
Snow vehicles 
Applications 
Soap solutions 
Surface propertic 
Social sciences 
Theory 
Sodium chloride 
Metallurgical effects 
Sodium hypochlorite 


Decontaminating effects 


Sodium -tungsten alloys 
Crystal structure 

>oil truss 

Soils 
Erosion 
Mechanical properties 


Trafficability 


Solar batteries 
Development 


Solar energy 
Absorption 
Applications 

Solar flares 
Classification 

Solenoids 
Applications 

Solid delay lines 

- -Design 

Solids 
Deformation 
Magnetic properties 
Properties 
Temperature factors 


681 
40 


681 


PB Number 


155 
15S 
155 
155 
155 


153 
149 


155 
155 
171 
154 
154 


151 

155 
i54 
155 
149 
155 
149 
153 


153 
153 


154 


153 § 


150 
154 
148 


148 
154 


154 


153 
154 


153 


154 


153 
152 
152 
154 
154 


154 
154 


153 
171 


171 
171 
150 
148 


429 
431 
432 
322 
428 
706 
745 
253 
250 
251 
281 
676 


932 


S 
509 
O80 
085 


080 


849 


O88 
432 


845 


463 


463 


400 


114 


295 


679 


721 

644 
642 
005 
009 


630 


525 
526 


718 
605 





Subject 


Solutions 
Luminescence 
Physical properties 
Sonar equipment 
Hydrodynamic character 
istics 
Sorting 
Sound 
Absorption 
Attenuation 
Propagation 
Sound transmission 
Physical factors 
Space charges 
Electromagnetic effects 


Mathematical! analysis 
Space flight 
Physical effects 


Simulation 
Space medicine 
Spaceships 

Control systems 


Equipment 
Propulsion 
Spectrographic data 
Spectrophotometers 
Applications 
Spheres 
Conductivity 
Stresses 
Spiral warp method 
Spray tanks 
Design 
Sprays 
Production 
Springs 
Materials 


Sprue 

Patho!ogy 
Square roct method 
Squid 


Star trackers 
Design 
Starvation 
Physiological effects 
Statistical analysis 
Applications 


Theory 


Statistical inference 


Statistics 

Theory 
Steam 

Thermodynamic prope rtic 
Steel 

Applications 


Effects of radiation 
Fracture 

Heat treatment 
Internal friction 
Mechanica! properties 


Stresses 
Steel tubing 
Corrosion prevention 
Stereochemistry 
Stereoregular polymers 
Stereospecificity 
Storage batteries 
Tempe rature factor 
Storage tanks 
Handbooks 
Storms 
Detection 
Stress analysis 
Applications 
Equipment 
Theory 


705 


PB Number 


153 


148 7 


153 
153 
150 


150 


936 


323 
414 
902 
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155 


1x 


161 


958 
684 


917 


150 53 


145 


152 


1497 


154 
147 
154 
154 


1487 


148 
148 
155 


154 


154 
154 
154 
154 
171 

151 

171 

154 
150 
154 


154 


154 


154 
171 
171 
154 
155 
150 


532 
568-2 
684 
644 
153 
053 

















= Subject Page PB Number Subject Page PB Number Subject Page PB Number 
Strontium oxides Test sets Transducers (con. ) 
. Magnetic properties 754 155 239 Performance 729 154 680 Theory 726 155 567 
7 Strontium titanate crystals Thermal radiation 155 568-1 
Dielectric properties 797 154 077 Analysis 708 154 556 155 568-2 
Structural metals 768 154 958 Thermal stresses 155 568-3 
. Structural shells Matherm tical analysis 801 148 348 155 569-1 
‘ Stresses 708 155 090 148 970 Transformations (Mathematics) 
Structures Thermionic emission 719 153 907 Theory 760 153 211 
) Deformation 768 148 813 723 154 450 Transistors 
‘ 150 739 Thermistors Applications 72 150 792 
g Design 769 151 932 Applications 804 154 440 Design 719 149 816 
Optical factors 71L¢€ 154 647 Thermoba lance 694 153 163 Development 735 155 321 
" Submarine hulls Thermochemistry 700 154 709 Materials 732 154 479 
Blast effects 796 153 904 Thermcouples Test results 731 171 566 
Materials 745 53 707 Applications 802 154 508 Transmission lines 
4 Vibration 744 155 413 Thermodynamics 153 930 Radiatim 729 154 618 
2 Submarine nois¢ Tables 804 171 567 Transmitter -receivers 
Reduction 744 155 413 Theory 733 154 198 Equipment 726 150 846 
1 Subsonic flow 154 199 Transport coefficients 799 149 911 
1 Turbulence 770 150 866 Thermoelectricity 730 171 691 Traveling salesman problem 763 153 486 
5, Sulfonates 788 152 061 Traveling wave tubes 
4 Synthesis 698 154 118 794 152 199 Applications 727 154 061 
Sulfur 802 171 559 Development 734 148 398 
Applications 783 155 254 Thiazoles Mathematical analysis 723 148 323 
Separation 777 171 384 Properties 695 154 269 727 150 902 
Sulfur oxides Thin films 
Chemical reactions 698 154 118 Conductivity 797 154 232 Triangular wings 
Summable functio 762 154 452 Electrical factors 789 148 757 Aerodynamic character 
Sun Electrical properties 796 152 220 istics 772 149 214 
61 Physical effects 737 153 947 Magnetic properties 796 152 220 Triazoles 
Radiation 681 153 718 171 569 Synthesis 695 154 269 
58 Superaerodynamics 773 154 158 Preparation 731 171 566 Tigger circuits 
84 Superalloys 776 161 236 Thorium Development 731 171 566 
i7 Superconductivity Properties 719 153 907 Trigonometry 
Measurement 796 152 220 Thorium oxides Applications 726 154 595 
ce 797 154 232 Phase studies 754 152 980 Trinitrotoluene 
Supere levation 738 153 866 Thrombin Thermal! properties 738 171 256 
sc Superoxidizer 702 71 255 Physiological effect 690 154 427 Tropical deterioration 
Supersonic flow Thunderclouds Test methods 728 154 487 
48 Mathematical analy 770 171 593 Electrical properties 705 154 532 rropical regions 
773 154 158 Tie rod yoke 746 154 649 Meteorology 706 154 566 
14 Supplies Tilt-wing 710 155 255 Tungsten 
8 Scheduling 749 154 869 Time seri Properties 719 153 907 
26 759 149 558 Theory 759 149 750 Tungsten carbides 
34 Surface-active agent 762 154 094 Applications 155 429 
Effectiveness 713 171 479 154 124 Density L55 428 
0 Surface targets I Turbulence 
Radiation 792 155 437 Conductivity 797 154 232 Acoustic effects 787 153 906 
168 Switching circ Tin compounds (Organic) Turbulent boundary layer 
Development 767 148 231 Chemica! reactions 696 171 571 Analysis 772 154 816 
0S 806 150 227 Tires Meat transfer 711 153 658 
il4 Temperature fact 735 155 321 Test results 750 152 006 Mathematical analysis 771 148 317 
750 Theory 719 149 816 757 171 578 U-Deta 775 155 085 
098 synthetic alloys 777 154 536 Titaniun Ultra high frequency 
847 Synthetic fibers Brazing 780 153 558 receivers 
094 Developme nt 752 171 612 Chemical reactions 740 161 239 Design 725 150 847 
124 Synthetic lubricant Diffusion 753 153 914 Ultrasonic radiation 
148 Deve lopment 75€ 155 082 Extrusior 779 155 150 Reflective effects 79 153 120 
149 Synthetic mica Titanium alloys Underground structures 
06 Crystallizatior 798 155 154 Applications 749 153 917 Shielding 785 154 697 
xy 155 155 Brazing 780 153 558 Underwater equipment 
O88 155 156 Fracture 779 153 295 Design 707 153 781 
12 155 157 Mechanica! properties 745 153 707 Underwear 
Systems engine 734 155 260 779 151 104 Therma! insulation 785 154 169 
< Tachistoscope 153 752 Urea 
Application 684 154 063 161 237 Chemical reactions 644 171 574 
628 Tanks 7380 153 750 Urine 
613 Fire control systen 738 153 866 153 751 Analysis 694 154 264 
666 Target recognitio Titanium oxides Valves 
652 Study and teaching 683 150 916 Crystal structure 797 153 721 Equipment 740 155 148 
188 Visual factor 684 154 063 Topology 760 148 212 Vanadium oxides 
106 Targets Theory 760 147 559 Crystal structure 797 153 72i 
188 Configuratior 684 154 063 764 154 456 Variable resistors 
453 Detection 684 154 064 Tory U-A 747 155 383 Development 735 155 384 
720 Taylor -Maccol! equatior 772 154 583 Towed bodies (Aerial) Vehicle wheels 
870 TDU-4/B, TDU-10B 709 153 861 Drag 709 153 861 Test results 750 171 613 
« Telemeter systems Towing cables Vehicles 
| 958 Design 730 171 690 Test results 709 153 861 Electrical systems 729 154 643 
Developme nt 737 153 648 Tracked vehicles Maneuverability 717 154 630" 
612 741 153 890 Design 707 153 781 Verbal behavior 686 147 530 
| 564 Telephone cable Motion 751 152 007 Test methads 807 152 114 
571) Corrosion 729 154 624 152 008 Vertical gust recorders 
563 Telephone communications Tracking --Design 706 154 527 
systems Test results 682 149 444 Vertical indicators 
+ 550 Equipment 730 154 639 lrailers Errors 718 171 609 
Tellurides Bibliography 752 153 703 Vertical take-off planes 
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NCEL N-212 
NCEL N-216 
NCEL N-232 
NCEL N-240 
NCEL N-241 
NCEL N-244 
NCEL N-249 
NCEL N-255 
NCEL N-267 
NCEL N-276 
NCEL N-277 
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NCEL N-281 
NCEL N-292 
NCEL N-297 
NCEL N-299 
NCEL N-300 
NCEL N-302 
NCEL N-319 
NCEL N-328 
NCEL N-333 
NCEL N-337 
NCEL N-354 
NCEL N-381 
NCEL N-389 
NCEL N-392 
NCEL R-002 
NCEL R-003 
NCEL R-007 
NCEL R-110 
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NRCC LR-291 
NRCC MD-45 
NRCC MD-46 
NRL-5386 
NRL-5582 
NRL-5606 
NRL MR-1127 
NWL - 1599 
NWL - 1726 
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OSURF -653, FR 
OSURF -691-1 
OSURF -818 
OTAC LL-59 
OTAC LL-60 
OTAC LL-61 
OTAC LL-64 
OTAC LL-65 
OTAC LL-66 
OTAC RR-5 
OTAC RR-14 
OTAC RR-17 
OTAC RR-19 
OTAC RR-20 
OTAC RR-22 
OTAC RR-31 
OTS SB-442 
OTS SB-447 
OTS SB-448 
OTS SB-451 
OTS SB-452 
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148 076 
148 077 
148 079 
148 095 
148 098 
148 212 
148 214 
148 216 
148 219 
148 231 
148 233 
148 313 
148 317 
148 323 
148 332 
148 348 
148 353 
148 394 
148 395 
148 398 
148 400 
148 401 
148 406 
148 407 
148 415 
148 420 
148 473 
148 502 
148 516 
148 535 
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148 951 
148 958 
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149 165 
149 210 
149 214 
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149 324 
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149 336 
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149 521 
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149 534 
149 540 
149 558 
149 567 
149 745 
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149 775 
149 778 
149 816 
149 847 
149 895 
149 904 
149 911 
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150 414 
150 433 
150 489 
1530 534 
150 535 
150 545 
150 558 
150 624 
150 642 
150 654 
150 726 
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130 739 
150 780 
150 792 
150 844 
150 845 
150 846 
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150 849 
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150 900 
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PB 153 692 
PB 153 693 
PB 153 694 
PB 153 695 
PB 153 703 
PB 153 704 
PB 153 705 
PB 153 706 
PB 153 707 
PB 153 713 
PB 153 714 
PB 153 715 
PB 153 716 
PB 153 717 
PB 153 718 
PB 153 719 
PB 153 720 
PB 153 721 
PB 153 723 
PB 153 725 
PB 153 730 
PB 153 731 
PB 153 746 
PB 153 750 
PB 153 751 
PB 153 752 
PB 153 756 
PB 153 777 
PB 153 781 
PB 153 783 
PB 153 784 
PB 153 785 
PB 153 805 
PB 153 828 
PB 153 829 
PB 153 841 
PB 153 843 
PB 153 844 
PB 153 845 
PB 153 846 
PB 153 847 
PB 153 848 
PB 153 849 
PB 153 851 
PB 153 859 
PB 153 861 
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PB 153 866 
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154 166 
154 167 
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PB 1547 
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Number Page Number Page Number Page Number Page 
PB 155 383 747 PB 171 572 784 RADC-TN-59-294 718 UMRI-2722 806 
PB 155 384 735 PB 171 573 795 RADC-TR-59-3 735 UMRI-2750-9-T 727 
PB 155 385 796 PB 171 574 694 RADC-TR-59-27 683 br bs et b+ 
PB 155 386 795 PB 171 575 699 RADC-TR-59-62 725 UMRI-2794-7-T 806 
PB 15S 413 744 PB 171 578 757 RADC-TR-59-77 783 UMRI-2820-5-F 722 
PB ISS 414 746 PB 171 579 757 RADC-TR-59-110, v. 1 765 UMRI-2854-8-P 722 
PB 155 428 784 PB 171 580 764 RADC-TR-59-110, v. 2 7 UMRI-03105 806 
PB 15S 429 782 PB 171 582 722 RADC-TR-59-110, v. 3 766 UMRI-03114 775 
PB 155 431 782 PB 171 593 770 RADC-TR-59-110, v. 4 766 UMRI-03114 792 
PB 15S 432 782 PB 171 594 711 RADC-TR-59-110, v. 5 766 USNRDL -TR -369 785 
PB 155 437 792 PB 171 595 754 RADC-TR-59-110, v. 6 7 USNRDL -TR-385 782 
PB 155 438 752 PB 171 596 781 RADC-TR-59-124 727 —— ~ ey = 
PB 155 453 696 PB 171 597 775 RADC-TR-S9-128 795 a a a 10 
PB ISS 486 689 PB 171 598 796 RADC-TR-59-142 764 WADC-TN-58- 256 785 
PB 155 S65 713 PB 171 599 7h RADC-TR-59-144 733 WADC TR-52-184, 

PB 155 566 746 PB 171 600 688 RADC-TR-59-159 722 suppl. 5 710 
PB 15S 567 726 PB 171 601 682 RADC-TR-59-160 722 WADC TR-54-587 778 
PB ISS 568-1 726 PB 171 602 690 RADC-TR-59-170 7 WADC-TR-55-29, pt. 6 720 
PB 15S 568-2 726 PB 171 604 770 RADC-TR-59-175 731 WADC-TR-58-669 770 
PB 155 568-3 726 PB 171 605 740 Ray S-210 797 WADC-TR-59-130 787 
PB 155 569-1 726 PB 171 606 688 RCA SC-R-1-58 732 WADC-TR-59- 18%) 748 
PB 155 572 757 PB 171 607 688 RCA SC-R-5-57 732 ware on oo oo = 
feiss 574 60 PB 171 609 718 RL/JHU/AF “53 764 WADD-TN-60-76 770 
oo y ; = : WADD-TN-60-281 783 
PB 15S 575 686 PB 171 610 685 RL/JHU/AF -57 763 WADD-TR-59-743. v. 1. 
PB 155 576 693 PB 171 611 682 RLES AST-4435-109-61U 773 l 726 
PB ISS 577 721 PB 171 612 752 RLT-29B 699 WADD-TR-59-743, v. 1, 
PB ISS 578 765 PB 171 613 750 Rocket R-1962-1 741 book 2 726 
PB 155 618 722 PB I71 614 709 Rocket R-2356, v. | 740 = t ts 59-743, v. 1, 76 
PB 161 236 776 PB 171 616 783 Rocket R-2356, v. 2 741 
PB 161 237 779 PB 171 618 801 RPI MathRep-35 775 WADD- TR: 99 MO Se 
PB 161 239 740 PB 71 619 802 RS-18 799 wiDD-TR.60-56, pe. 1 BOL 
PB 161 371-11 692 PB 171 620 802 RW-RL-186 790 WADD-TR-60-56, pt. 802 
PB 161 371-12 693 PB 171 684 768 SBD TR-60-37 711 WADD-TR-60-56, pt. 3 802 
PB 161 577 767 PB 171 685 757 SEL TR-104-5 800 WADD-TR-60-57 756 
PB 161 589 805 PB 171 686 739 SEL TR-361-1 734 WADD-TR-60-161, pt. | 711 
PB 161 914 709 PB 171 687 763 SEL TR-401-2 734 WADD-TR-60- 260 740 
PB i6i 915 709 PB 171 688 753 SEL TR-1506-1 767 WADD-TR-60- 263 756 
PB I71 112 749 PB 171 689 681 SEL TR-1553-1 806 WADD-TR-60-304 754 
PB 171 155 699 PB 171 690 730 SEL. TR-2002-1 733 WADD-TR-60- 344 781 
PB 171 188 778 PB 171 691 730 SEL TR-2103-1 734 WADD-TR-60-427 754 
PB 171 247 736 PCE-R-6901A 731 SIO Ref-60- 11 707 WADD-TR-60-433 708 
PB I71 248 736 Philco 2218-F 731 Squid MICH -6-P 803 WADD-TR-60-451 775 
PB 171 249 736 PIB-564 728 Squid UVA-1-P 703 WADD-TR -& -534 796 
PB 171 250 736 PIB-629 728 SRI-2494 789 WADD-TR-60-59) 711 
PB 71 251 744 PIB-647 728 SRI-2697 767 Wanw- 1 K-56 688 
PB 171 252 756 PIBAL -628 772 SRI-2994 708 WADD-TR-€5-\00 765 
oo = 778 PIBMRI- 636-57 728 STL/TR-€-0000-94316 800 WADD-TR-60-601 682 
171 254 792 PIBMRI R-701-58 728 STL/TR-60-0000-GR303 800 /ADD-TR-60- 
PB 171 255 702 PIBMRI R-719-59 728 STL/TR-60-0000-GR413 800 a fina . 
PB 171 256 738 Plasma P-IF R039-5709 748 STL/TR--0000-NR356 797 
PB 171 257 735 PLPR-58C 804 SUDAER-97 797 WADD-TR-60-660 688 
PB 171 258 765 PLPR-59A 697 SwRI EE-384 752 WADD-TR-60-662 691 
PB 171 318 808 POLYRDC-9.04 732 TAMC Ref-60-19T 707 WADD-TR-60-674 718 
PB 171 330 758 Proj. 9R38-01-015 709 TED ADC AE-70001 709 WADD-TR-60-745 685 
PB 71 384 777 PSNS-ML-E-412-8, FR 758 TED NAM AE 4110, pt. 14 778 WADD-TR-60-748 682 
PB I71 479 713 PU AEL-510 772 TED NAM AE-42222, pt.3 752 WAL -311/45 777 
PB 171 519 807 PU AEL-523 772 TREC-60-43 711 WAL-397/10 737 
PB 171 559 802 PU AEL-528 772 TREC-60-59 711 WAL-401, 54/1 780 

PB 171 563 697 R6OSD417 773 TREC-60-67 711 WAL-732/114-1 742 
PB I71 564 777 ROOSD425 773 TREC-@-68 752 WAL-732/114-3 741 
PB 171 S65 753 R60SD487 804 TREC-61-2 750 WAL -732/114-5 742 
PB 171 566 731 RADC-TN-58-70 732 TREC-61-3 709 WAL -732/114-7 741 
PB 171 S67 804 RADC-TN-58-183 732 TREC-61-7 709 WAL -732/123 741 
PB 171 568-1 749 RADC-TN-58-353 718 UCLA DE-59-34 712 WC - 2000-11 712 
PB 171 568-2 749 RADC-TN-59-33 728 UCLA DE-60-35 720 WC D-122205-(1-4) 712 
PB 171 S69 79€ RADC-TN-59-83 724 UCLA DE-60-37 719 WVT RI-5904 777 
PB 171 S70 696 RADC-TN-59-157 808 UCLA DE-60-50 682 WVT-RI-6001-1 749 
PB 171 571 696 RADC-TN-59-182 728 UCLA DE-60-52 764 ZTB-131 808 
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U. S. DEPARTMENT OF COMMERCE FIELD OFFICES 


SERVE THE BUSINESS COMMUNITY 


The Dey ent of Commerce maintains Field Offices to enable the business community to 


wail itself locally of Government facilities designed to promote commerce. Working closely with 
various units in the Department and, when necessary, with other Government agencies, the Field Offices 
provide busin« ervices to manufacturers, wholesalers, retailers, trade publications, trade associa- 
, e! encies, research groups, financial institdtions, and exporters and importers. 
Expe ed personnel will gladly assist in the solution of specific problems, explain the scope 
( tions administered by the Department, and provide practical assistance in the 
1 foreign commerce Field offices act as official sales agents of the Super- 
tendent Ir) t nd maintai xtensive business reference library containing periodicals, 
report irom ofmfMncia is well as private sources 
Ay the inv services which businessmen have found of value are 


GENERAL PRODUCTION 


eM ® Modernization of plant processes and other tech- 
® Est nological aids 
BASIC ECONOMIC DATA @ Development of new products 
® Ce I tior 1 of t S i ® Government-owned patents for free license 
! ® Commodity standards 
n FOREIGN TRADE AND INVESTMENT 
. 


ind exchange regulations 


MARKETING AND DISTRIBUTION ® Import and export quotas, licensing regulations 


ep is ag oe ®@ Statistics on imports and exports 
en of “ee e |; tment and trade opportunities abroad 
ev ‘ t ' r) «fat e bi MO 


conditions in foreign countries 


COOPERATIVE OFFICES 





ke the services of the Department of Commerce more widely available, agreements 
e be tered into with more than 750 Chambers of Commerce, Manufacturers Associations, 
ind sin oups under which these organizations have become official Cooperative Offices 
f the D rt If specific formation t on hand the Cooperative Office, your problem will 
be referre irest Depart enta d of 
Department Field Offices 
Albuquerque, N. Mex., U. S. Courthouse. P e japel Kansas City 6, Mo., Room 2011, 911 Walnut St. BAti- 
7-03 re 1-7000 
23 404 Volunteer Bidg 66 Luckie St NW s Angeles 1; alif., Room 450, 1031 8S. Broadway. 
A ale RI i 94711 
" 230, 80 } era t 4 Memphis 3 enn., 212 Falls Bidg JAckson 6-34 26. 
. Mia 12, Fla., 408 Ainsley Bidg., 14 N.E. First Ave, 
if N. Y 504 Federal Bidg., 117 Ell ut St FRanklin 7-258! 
L 34216 M eam 304 Federal Bidg., 110 So. Fourth 
Charlest i. S Area Sergea asper A St. FEderal 2-321 
End Broad S&. Phone: RAymond 27771 New Orleans 12, La., 333 St. Charles Ave. 529-2411. 
*heyenne. Wy 207 Majest Bide 16th St. a apit New York 1, N.Y., Empire State Bidg. LOngacre 3-3377. 
Ave, Phone: 634-2731 Philadelphia 7- Pa., Jefferson Bidg., 1015 Chestnut St. 
*hicago 6, Ill.. Room 1302, 226 W. Jacks Blvd WAlnut 32400. 
ANG + 2BD0 Phoenix, Ariz., 137 N. Second Ave. ALpine 8-5851. 
809 Fifth Third Bank Bids 6 East Pittsburgh 22, Pa., 107 Sixth & GRant 1-5370. 
Unbar 1-2200. Ext. 344 Portland 4, Oreg., 217 Old U.S. Courthouse & P.O. Bidg. 
v Federal Reserve Bank 1g E. 6t CApitol 63361 
t. and Superior Ave., CHerry 1-7900 Reno, Nev., 1479 Wells Ave. Phone: 2-7133. 
lias 1, Tex.,F +104 Merchandise Mart. Riverside Richmond 19, Va., 309 Parcel Post Bidg. Milton 4-9471. 
85811 St. Louis 1, Mo., 910 New Federal Bldg. MAin 1-8100. 
Reaver 9 142 New Customhouse. KEystone 4-415! Salt Lake City, 1, Utah, 222SW. Temple ST. EMpire 4-2552 
Detroit 26, Mich., 438 Federal Bldg. WOodward 39330 San Francisco 11,Calif.,Room 419Customhouse. YUkon 
Greensboro, N. C., 407 U. S Post Office Bidg. Phone 63111. 
BRoadway 38234 Savannah, Ga., 235 U. 8. Courthouse and P.O. Bidg. 
Houston 2, Tex., 610 Scanlan Bidg., 405 Main St. CApitol ADams 24755. 
27201 Seattle 4, Wash., 809 Federal Office Bidg., 909First 
Jacksonville 1, Fla., 425 Federal Bidg., ELgin 47111. Ave. MUtual 23300. 


For local telephone listing, consult section devoted to U. S. Government __ 





UNITED STATES PENALTY FOR PRIVATE USE TO Aye 
GOVERNMENT PRINTING OFFICE PAYMENT OF POSTAGE, $iuG 
DIVISION OF PUBLIC DOCUMENTS 


WASHINGTON 25, D. C. 


OFFICIAL BUSINESS 





OTS Announces... 


NEW LITERATURE SEARCHING SERVICE 
FOR SCIENCE AND INDUSTRY 


In response to public requests for ‘‘tailor made’’ bibliographies of technical in- 
formation suited to the day-to-day as well as long-range requirements of scien- 
tists, engineers, and technical administrators, the Office of Technical Services, 
in cooperation with the Science and Technology Division of the Library of Con- 
gress, has established a fast, inexpensive program of searching two major scien- 


tific and technical literature sources. A fee of $8 per hour will be charged for 
searches. 


“TAILOR-MADE SEARCHES” 


According to the desires of the requestor, searches will be made of either or both 
the Office of Technical Services collection and the Library of Congress collec- 
tion to the extent specified. Two types of searches are offered: 


@ Current Awareness Bibliography Service.—The purpose of this service is to 
keep the subscriber abreast of new literature in his field on a periodic basis. 
The subscriber outlines the generic and specific subject fields in which he is 
interested, and at intervals prescribed by him (1 month, 3 months, etc.) he re- 
ceives references to pertinent reports, periodical articles, technical papers, and 
other materials accumulated during the period. 


®@ Retrospective Bibliography Service.—The requestor is furnished a bibliog- 
raphy of material available at the time of the request and in accordance wigh 
literature dates and other limitations assigned by him. 


THE COLLECTIONS 


@ Office of Technical Services.---OTS has a collection of some 200,000 techni- 
cal documents which is growing constantly and contains reports of technical re- 
search by or for the Army, Navy, Air Force, Atomic Energy Commission, and 
other agencies of the Federal Government; translations of foreign technical lit- 
erature; and U. S. Government-owned patents available for license. 


@ Science and Technology Division, Library of Congress.—The science collec- 
tions of the Library of Congress, which are preeminent in many disciplines, 


cover broadly the world output of literature in all major fields of science and 
technology. 


For additional information and search request forms write to OTS, U. S. Depart- 
nent of Commerce, Washington 25, D. C. 
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